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 The purpose of this study was to analyze school and district characteristics for 
2005-2006 through 2007-2008 to determine which factors impacted science achievement 
for the graduating class of 2008-2009 in Tennessee.  School size, socioeconomic status, 
per pupil instructional expenditures and rurality/urbanicity were predictor variables.  
Achievement was represented by performance on the science and reasoning portion of the 
ACT.  Correlational studies indicated that socioeconomic status had a significant impact 
on science achievement while the impact of school size and rurality/urbanicity was 
observed to be weak.  Statistical analyses through multiple linear regression produced a 
model in which socioeconomic status and rurality/urbanicity explained 65.4% of the 
variance observed.  Schools were segmented into quintiles based on socioeconomic status 
in an effort to control for poverty and correlational studies were repeated.  School size 
and rurality/urbanicity appeared to have a more significant impact on achievement, 
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Chapter I:  Introduction 
Statement of the Problem 
 The Programme for International Student Assessment (PISA) evaluates the 
quality and equity of schools in 65 countries that impact nearly 90% of the global 
economy (Organisation for Economic Co-operation and Development [OECD], 2010a).  
Based on assessments given to 15 year old students, rankings of proficiency in 
mathematics, science, and reading are released every three years.  The assessment 
released in 2010 involved approximately 470,000 students.  The results from this 
assessment indicated that American students ranked 30th out of 65 countries tested in 
science proficiency (OECD, 2010b).  In 2005, a committee assembled by the National 
Academies of Sciences conducted an intense review of America’s competitive position 
with respect to science and innovation.  The report compiled by this committee, entitled 
Rising Above the Gathering Storm:  Energizing and Employing America for a Brighter 
Economic Future (National Academies of Sciences, 2007), detailed a loss in the United 
States’ global competitive position due to a decrease in innovation and technological 
development.  The primary recommendations of this committee were to strengthen public 
education and invest in basic scientific research.  In 2010, the National Academies of 
Sciences revisited this issue to assess the progress that had been made in the five years 
that had elapsed.  The conclusion was that the “gathering storm” appeared to be at a level 
analogous to a Category 5 hurricane (National Academies of Sciences, 2010).  
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There is little doubt that reform in science education is a necessity.  The debate, 
however, centers on what inputs in public education will facilitate the intended outcomes.  
Education reform has taken many shapes that have ranged from increased funding, 
standards reform, or an increased emphasis on standardized testing.  Often, it has been 
difficult to determine which factors have had a positive impact over time.  The state of 
Tennessee is in a somewhat unique position, in that statewide education reforms have 
included many of the aforementioned reform components.  Secondary science standards 
have been revamped, and there is an increased emphasis on standardized testing that 
includes compulsory ACT testing for high school juniors.  Concurrently, a windfall of 
education funds has been made available to the state through the Race to the Top 
Program (RTTT).  A significant percentage of these funds are earmarked for science, 
technology, engineering, and mathematics (STEM) education (First to the Top Executive 
Summary, n.d.).   While positioned at the jumping off point for this reform, a study of the 
relationship between school and district characteristics and science performance outputs 
was warranted. 
 The purpose of this study was to explore the existence of relationships between 
factors (educational spending, socioeconomic status, school size, and rurality/urbanicity) 
and student performance on the science and reasoning portion of the ACT.  The strength 
of any relationship was determined by comparing achievement on the science and 
reasoning portion of the ACT as a college entrance exam to the per pupil instructional 
expenditures, percentage of student population characterized as economically 
disadvantaged, school size, and rurality/urbanicity within the scope of the Economic 
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Research Service/USDA Rural-Urban Continuum Code for Tennessee public school 
districts that contained at least one secondary school.   
Background 
In 2010, Tennessee was awarded over $500 million in federal education funds 
through the competitive Race to the Top Program.  A significant portion of these funds 
was earmarked for STEM education through the development of a statewide STEM 
Innovation Network and STEM training opportunities for educators (First to the Top 
Executive Summary, n.d.).  Concurrent revisions in assessment strategies in Tennessee 
called for an increased emphasis on standardized testing that included Tennessee 
Gateway and End of Course tests in specific subjects.  In 2008, Tennessee elected to join 
four other states (Colorado, Illinois, Michigan, and Kentucky) in requiring all high school 
juniors to take the ACT as an additional standardized assessment (Tennessee State Board 
of Education, 2008).  Performance on standardized tests has become an important 
component in the evaluation of student progress in Tennessee. 
This study, which detailed the relationships between school and district 
characteristics and science achievement, was justified since it provided an evaluation of 
the inputs that have historically impacted science achievement on a large scale. The 
analysis of the impact of per pupil instructional expenditures, poverty, rurality/urbanicity, 
and school size on science outcomes as measured by achievement on the science and 
reasoning portion of the ACT has provided policymakers with information that will assist 




 This research effort focused on school and district characteristics as independent 
variables and their impact on science achievement as a dependent variable.  Specifically, 
four research questions were addressed. 
1. Is there a statistically significant relationship between per pupil 
instructional expenditures for the 2005-2006 through 2007-2008 academic 
years and achievement on the science and reasoning portion of the ACT 
for the 2008-2009 academic year? 
2. Is there a statistically significant relationship between school size for the 
2005-2006 through 2007-2008 academic years and achievement on the 
science and reasoning portion of the ACT for the 2008-2009 academic 
year? 
3. Is there a statistically significant relationship between rurality/urbanicity 
for the 2005-2006 through 2007-2008 academic years and achievement on 
the science and reasoning portion of the ACT for the 2008-2009 academic 
year? 
4. Is there a statistically significant relationship between socioeconomic 
status for the 2005-2006 through 2007-2008 academic years and 
achievement on the science and reasoning portion of the ACT for the 
2008-2009 academic year? 
Hypotheses 
Null Hypothesis 1:  There is no statistically significant relationship between per 
pupil instructional expenditures for the 2005-2006 through 2007-2008 academic years 
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and achievement on the science and reasoning portion of the ACT for the 2008-2009 
academic year. 
Null Hypothesis 2:  There is no statistically significant relationship between 
school size for the 2005-2006 through 2007-2008 academic years and achievement on the 
science and reasoning portion of the ACT for the 2008-2009 academic year. 
Null Hypothesis 3:  There is no statistically significant relationship between 
rurality/urbanicity for the 2005-2006 through 2007-2008 academic years and 
achievement on the science and reasoning portion of the ACT for the 2008-2009 
academic year. 
Null Hypothesis 4:  There is no statistically significant relationship between 
socioeconomic status for the 2005-2006 through 2007-2008 academic years and 
achievement on the science and reasoning portion of the ACT for the 2008-2009 
academic year. 
Description of Terms 
 American College Test. (ACT).  The ACT is a norm-referenced and criterion 
referenced test that serves as a national college admission and placement exam (ACT, 
2008, 2007).  The test is administered in all 50 states on six national test dates and is 
accepted by all U.S. colleges and universities.  The test is not an aptitude or IQ test.  It is 
designed to relate directly to what students have learned in high school courses in 
English, mathematics, and science (ACT, 2007).   
 American Diploma Project (ADP).  The American Diploma Project Network is 
a consortium of governors, state education officials, post-secondary education leaders, 
and business executives with a common goal of increasing college and career readiness in 
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public education.  The network includes 35 states as members, with those states 
representing 85% of U.S. public schools (Achieve, 2010). 
 Criterion Referenced Test (CRT).  A criterion referenced test allows one to 
interpret a student’s performance against specific curriculum standards (Tennessee 
Department of Education, 2010).  The ACT, with its emphasis on College Readiness 
Benchmarks, can be interpreted as a criterion referenced test (ACT, 2008). 
First to the Top.  In 2010, Tennessee was awarded over $500 million in federal 
funds through the Race to the Top Program.  Tennessee implemented a series of 
educational reform programs under the umbrella of First to the Top.  Within this reform 
program, Common Core Standards were adopted in July, 2010.  Plans were made to 
develop comprehensive item banks for assessment, a State Longitudinal Data System 
(SLDS), and new teacher and principal evaluation systems.  Additional plans were made 
to expand teacher training programs (First to the Top: Executive Summary, n.d.). 
Free and Reduced Price Lunch (FRPL).  The National School Lunch Program 
(NSLP) organized under the Food and Nutrition Services (FNS) of the United States 
Department of Agriculture (USDA) provides free or reduced price meals to children 
based upon family income.  Children from families with incomes at or below 130% of the 
poverty level are eligible for free meals. Those with incomes between 130% and 185% of 
the poverty level are eligible for reduced‐price meals, for which students can be charged 
no more than 40 cents (Food and Nutrition Services, 2011).  The proportion of students 
eligible for free or reduced price meals is often used as a proxy for socioeconomic status 
(Archibald, 2006; Chamberlin, 2007; Lippman, Burns, & McArthur, 1996).  
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Norm Referenced Test (NRT).  A norm referenced test allows examinees to 
evaluate their performance in relation to other examinees (Tennessee Department of 
Education, 2010).  The ACT is a norm-referenced test (ACT, 2008). 
 Local Education Agency (LEA).  A local education agency is the government 
agency at the local level whose primary responsibility is to operate public schools or to 
contract for public school services.  These duties include the allocation of funds within 
the district (Johnson, Zhou, & Nakamoto, 2011).   
 Per Pupil Instructional Expenditure.  For this study, instructional expenditures 
included funding for activities related to the interaction between teachers and students.  
These included the funds for teacher and staff salaries and benefits, curriculum 
development, assessment, textbooks, supplies, and any purchased services associated 
with instructional activities (Johnson et al., 2011).  The total annual instructional 
expenditures for a district were divided by the average daily attendance in order to 
present the data on a per pupil basis for a given academic year. 
 Public School.  For this study, the definition of a public school as outlined by 
Honnegger (2010) was used.  A public school is an institution that provides education 
services and: (a) has one or more grade groups (pre-kindergarten through grade 12) or is 
ungraded; (b) has one or more teachers to give instruction; (c) is located in one or more 
buildings or sites; (d) has an assigned administrator; (e) receives public funds as primary 
support; and (f) is operated by an education agency. 
 Regular School District.  A regular school district is an agency responsible for 
providing free public education for school-age children residing within its jurisdiction.  
This category excludes local supervisory unions that provide management services for a 
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group of associated school districts; regional education service agencies that typically 
provide school districts with research, testing, and data processing services; state and 
federally operated school districts; and other agencies that do not fall into these groupings 
(Honegger, 2010). 
 Rurality.  The Economic Research Service (ERS) of the United States 
Department of Agriculture (USDA) developed a classification scheme to distinguish 
between counties on the basis of population and adjacency to a metropolitan area 
(Economic Research Service, 2004).  Classification ranges from 1 (county in a 
metropolitan area with a population of one million or more) to 9 (county with a 
population of 2,500 or less that is not adjacent to a metropolitan area). 
 Socioeconomic Status (SES).  For this effort, socioeconomic status was defined 
as the percentage of students at each school that participated in the free or reduced price 
lunch program (Archibald, 2006; Chamberlin, 2007; Harwell & LeBeau, 2010; Lippman 
et al., 1996). 
 Tennessee Advisory Commission on Intergovernmental Relations (TACIR).  
This committee monitors the operation of federal-state-local relations, analyzes the 
allocation of state and local fiscal resources, and analyzes laws that relate to the 
assessment and taxation of property (Green & Roehrich-Patrick, 2006). 
 Tennessee Basic Education Plan (BEP).  This plan, developed in 1993, called 
for a minimum local contribution that was calculated based on each district’s needs and 
their ability to pay.  The plan includes three primary budget categories: instruction, 
classroom, and non-classroom.  Within these three categories, there are 45 components 
that are primarily based on enrollment and average daily attendance.  The formula used to 
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equalize funding is based on both property values and sales tax.  Local school systems, 
however, are free to raise funds beyond those allocated by the BEP (General Overview of 
the BEP, n.d.). 
 Tennessee Value-Added Assessment System (TVAAS).  Value-added 
assessment measures student progress within a grade and subject with the intent to 
demonstrate the influence the school has on the student’s performance.  This reporting 
provides diagnostic information for improving educational opportunities for students at 
all achievement levels (Tennessee Department of Education, 2010). 
Significance of the Project 
This study was conducted during a time in which increased funding for science 
education became available to school districts as part of Tennessee’s First to the Top 
Program.  Concurrently, there was increasing pressure on schools to improve student 
performance on standardized tests.  This was particularly true for science education, as 
Tennessee’s state science standards were revised to reflect a shift toward more rigorous 
benchmarks and increased accountability.  Public education was in the midst of ongoing 
reform efforts.  By exploring and better understanding demographic and achievement 
data, the strengths and weaknesses of schools can be identified.  This study examined the 
strength of relationships between secondary school and district characteristics and science 
assessment outcomes.  The intent was that policymakers would find this study beneficial 
when exploring potential alternatives for school improvement. 
Assumptions 
 The researcher assumed that the data available from the Tennessee School Report 
Cards, the National Center for Education Statistics, the USDA/ERC, and the ACT were 
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accurate and were presented without bias.  The researcher assumed that the statistical 
methods employed were adequate for the study.  The researcher assumed that several 
factors beyond those evaluated in this work effort may have impacted achievement on the 




Chapter II:  Literature Review 
The Status of Science and Technology in the United States 
 There have been several periods of reform in science education in the United 
States since World War II.  One of the most notable examples was the push for rapid 
reform in the wake of the Soviet Union’s launch of the satellite, Sputnik, in 1957.  The 
United States’ answer was to bring scientists and educators together to formulate a 
strategy with which to respond.  The scientists and educators formed teams to evaluate 
and develop curricula.  The progress that was made was sustained for several years 
(Rutherford, 1997).  During the 1970s, the enthusiasm waned, and student performance 
began to decline in comparison to that of peer nations.  A report released by the U.S. 
Department of Education in 1983 initiated a second surge in reform.  A Nation at Risk 
pointed towards educators and policymakers, indicting them for becoming complacent 
while competitors made significant strides in science and mathematics education 
(National Commission on Excellence in Education, 1983).  The report purported that 
functional illiteracy among minority youth was approaching 40% and that science 
achievement scores had been steadily declining for years.  The flaws pointed out by the 
authoring committee led to a resurgence in education reform.  The emphasis was on 
implementing standards, strengthening course content, improving teacher quality and 
educational leadership, and providing financial support (National Commission on 
Excellence in Education, 1983; U.S. Department of Education, 2008).  Information 
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released by the U.S. Department of Education (2008) indicated that some progress had 
been made.  A greater percentage of students were taking college preparatory 
coursework, per pupil spending had increased, and curriculum standards were more 
uniform between districts and between states (U.S. Department of Education, 2008).   
Assessments indicated that the United States remained relatively stagnant while 
other nations continued to pursue, catch, and ultimately surpass the competencies of our 
students in math and science. In a 2007 report to the United States House of 
Representatives and the United States Senate, a committee established by the National 
Academies detailed how the United States continued to lag behind other countries in 
innovation and technology (National Academy of Sciences, 2007).  When the committee 
reconvened two years later to review progress based on their initial recommendations, 
they likened the situation to a Category 5 storm (National Academy of Sciences, 2010). 
 The Organisation for Economic Cooperation and Development (OECD) is an 
alliance of 65 member nations dedicated to promoting economic growth and increasing 
the global standard of living.  Every three years, OECD has conducted a survey of the 
knowledge and skills of 15-year old students from its member nations.  While nationwide 
assessments like the National Assessment of Education Progress (NAEP) are performed 
regularly, this assessment provided by OECD has been particularly valuable in that the 
report has provided an external perspective and has allowed for a critical analysis of the 
performance of U.S. students.  The 2009 study involved approximately 450,000 students 
from 65 countries that represented 90% of the world’s economy (OECD, 2010a).  The 
average score for U.S. students in science literacy was 502, which was not statistically 
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different from the average OECD score of 501.  This score was below that of 21 
countries that included China, Korea, Canada, and New Zealand (OECD, 2010b). 
 The American College Test (ACT) is a not-for-profit organization that 
administers the college readiness test in all fifty states five times each year (ACT, 2007).  
The ACT test consists of four multiple-choice tests (English, mathematics, reading, and 
science) and an optional writing test.  Data on students’ achievement on the test as well 
as students’ course choices, grades, educational and career plans, and extracurricular 
activities are collected annually.  Each year, the ACT presents national data on the most 
recent high school graduating class.  The data for the class of 2011 included information 
on over 1.6 million graduating high school seniors.  ACT has established benchmark 
scores for English, math, reading, and science.  These benchmark scores are the 
minimum scores needed on an ACT subject area test that indicates a 50% chance of 
obtaining a B or higher or a 75% chance of obtaining a C or higher in the corresponding 
credit-bearing college course (ACT 2011a).  Only 25% of all test takers nationwide were 
considered college ready, having met all four of ACT’s benchmark scores.  Of the 
students who reported taking three or more years of science coursework, only 39% were 
found to be college ready (ACT, 2011a).  The average performance over a five-year 
period on the science subject area test on the ACT remained rather flat at 20.9 (ACT, 
2011a).  Even when the numbers were disaggregated to separate students taking a heavy 
course load from those taking the minimum graduation requirements, the picture did not 
improve remarkably.  Students taking a minimum course load scored an average of 19.0, 
while those taking a course load beyond core requirements achieved an average score of 
21.9 (ACT, 2011a).   
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The downward slope in science and mathematics education has been evident in 
higher education, as well.  The National Science Board (NSB), the governing body of the 
National Science Foundation (NSF), presents a biennial report to Congress on the state of 
science, engineering, and technology in the United States (National Science Board 
[NSB], 2010).  This was a quantitative report intended for use by researchers and 
policymakers as they compared the current position of the United States to that of years 
past and to the status of science and technology in peer nations.  This report detailed the 
status of science and technology higher education and the impact on the economy of the 
United States.  The 2010 report indicated that doctoral degrees in natural science and 
engineering being awarded within peer nations continued to outpace the rate of conferral 
in the United States.  The increase in natural science and engineering doctoral degrees 
awarded in Japan and India reached 70% since the 1990’s; within this same period, the 
rate tripled in South Korea and increased ten-fold in China (NSB, 2010).   
While the number of doctoral degrees in natural science and engineering did 
continue to increase in the United States, most of the increase observed reflected doctoral 
degrees being awarded to holders of temporary or permanent visas (NSB, 2010).  
Approximately 68% of engineering doctoral degrees conferred in the United States in 
2007 were to temporary or permanent visa holders (NSB, 2010).  This gap continued 
beyond education, and has started to have an impact on corporate and federal research 
and development (R&D).  The percentage of R&D publications by research groups 
within the United States and the European Union (EU) fell from 69% in 1995 to 
approximately 59% in 2008.  During this same time period, the percentage of research 
publications authored by research groups in Asia rose from 14% to 23% (NSB, 2010).  
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Data from the United States Patent and Trademark Office (USPTO) supported these 
statistics.  Approximately 55% of U.S. patents awarded in 1995 were to U.S. companies 
and individuals, while 3% were awarded to individuals or companies from the Asia-9 
(India, Indonesia, Malaysia, Singapore, the Philippines, South Korea, Thailand, Taiwan, 
and Vietnam) (United States Patent and Trademark Office [USPTO], 2009). 
According to a 2010 report by the NSB, the United States remained the leader in 
research and development, but the position held by the U.S. was being eroded (NSB 
2010).  In 2007, the United States committed $364 billion towards R&D; this exceeded 
the R&D expenditures of the Asian region combined (China, India, Japan, Malaysia, 
Singapore, South Korea, Taiwan, and Thailand) (NSF, 2008).  While R&D expenditures 
in the United States remained high, global competitors were rapidly catching up.  
International R&D expenditures were on pace to double every 11 years, outpacing global 
economic output (NSB, 2010).  Many Asian countries increased their R&D expenditures 
relative to their gross domestic product (GDP) while the ratio of R&D/GDP in the United 
States and the European Union has remained constant (NSB, 2010).  This downward 
trend in the influence of the United States was further exemplified by the Global 
Competitiveness Report for 2010-2011.  This report, released by the World Economic 
Forum (2010), measured the economic strength of nations based on twelve 
characteristics, four of which included primary education, higher education, technological 
readiness, and innovation.  In the 2010 report, the U.S. declined in position that began in 
2008 continued.  The United States ranked 4th, behind Switzerland, Sweden, and 
Singapore (World Economic Forum, 2010).   
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An Overview of Education in Tennessee 
 Tennessee is the 17th largest state with a population of over 6.3 million 
(Tennessee QuickFacts, 2010).  Within the state, there are 136 school districts 
encompassing 1,718 public schools.  These schools are charged with the task of 
educating over one million K-12 students (Krause, 2010).  During a recent legislative 
special session, then-Governor Phil Bredeson (2010) presented the General Assembly 
with some disturbing facts.  Tennessee ranked 42nd in the country with regards to the 
proportion of citizens with college degrees.  Further, for every 100 ninth graders, data 
indicated that Tennessee would produce only 19 that would successfully earn a two-year 
or a four-year degree (Bredeson, 2010).  The Center for Business and Economic Research 
at The University of Tennessee conducted a survey of members of the Tennessee 
Business Roundtable in 2008, polling members about their attitudes toward education in 
the state.  When asked to grade the overall quality of public school education in the state, 
more respondents gave a grade of D or F (combined total of over 27% ) than with an A or 
a B (combined total of over 17%).  Over 53% of respondents graded the overall quality of 
public education in Tennessee as a C (Murray, Cunningham, & Shone, 2008).  When 
asked to compare Tennessee’s education to what they would consider an average state, 
half of the business leaders chose “worse” or “much worse” (Murray et al, 2008, p. 8).    
The State of Science Education in Tennessee 
For years, Tennessee lagged behind many other states with respect to science 
outcomes on national standardized tests.  Results from the 2005 National Assessment of 
Education Progress (NAEP) indicated that only 25% of Tennessee eighth graders 
performed at or above the NAEP proficient level in science (National Center for 
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Education Statistics [NCES], 2006, 2010).  This level of performance represented no 
significant difference since 2000 (National Assessment of Education Progress [NAEP], 
2006).   
An analysis of Tennessee’s ACT scores mirrored the trend of national 
performance.  The five-year trend in ACT composite scores for 2007-2011 showed an 
average score that consistently sat below the national average (Table 1).  The average 
composite score for Tennessee students fell from 20.7 in 2007 and 2008 to 19.5 for the 
graduating class of 2011 (ACT, 2011c).  Performance on the science subject area test fell 
during this same time frame from an average score of 20.4 in 2007 to 19.4  for 2011 
(ACT, 2011b).   
Table 1. 
Five-year Trend in Tennessee and National ACT Composite and Science and Reasoning 
Scores. 
 Composite Science 
Year State National State National 
2007 20.7 21.2 20.4 21.0 
2008 20.7 21.1 20.3 20.8 
2009 20.6 21.1 20.4 20.9 
2010 19.6 21.0 19.6 20.9 
2011 19.5 21.1 19.4 20.9 
Source:  ACT. (2011a). ACT Profile Report: National, graduating class of 2011. Retrieved from 
www.act.org 
 
According to ACT data, Tennessee high school seniors have not been reaching 
ACT benchmark scores and have not transitioned form high school sufficiently prepared 
for a college course load.  Only 20% of Tennessee’s graduating class of 2011 met the 
ACT science benchmark score of 24, and only 15% met all four ACT benchmarks (ACT, 
2011b).  Since Tennessee has mandated ACT testing for all high school juniors, it has 
become vital to understand what interventions could lead to improved scores and 
improved college readiness for Tennessee students. 
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Current Education Reforms in Tennessee 
 There are several positives that have worked in Tennessee’s favor for the future.  
While assessing the impact of all recent and ongoing reforms was beyond the scope of 
this study, it would be remiss to fail to include an overview of these efforts in this review 
of the status of education in Tennessee.    
 Tennessee has made a commitment to education reform that has most recently 
benefitted through the award of over $500 million in the Race to the Top Program.  There 
were several notable reforms that contributed to Tennessee’s successful bid for the Race 
to the Top funds. 
 The first of these reforms was the development and implementation of a statistical 
system to measure educational outcomes.  During the mid-1980s, McLean and Sanders at 
The University of Tennessee developed this assessment system and tested its validity in 
pilot school systems in the state (Sanders & Horn, 1994).  By 1988, educational reform in 
Tennessee was becoming more coordinated.  The Tennessee Department of Education 
and the Tennessee State Board of Education released documents calling for clear 
expectations, accountability, and assessment (Sanders & Horn, 1994).  Ultimately, these 
mandates led to the Education Improvement Act (EIA, Tennessee Public Acts, 1992, 
Chapter Number 535).  The EIA relied heavily on outcome-based measurement, and the 
model developed by McLean and Sanders was a good place to start (Sanders & Horn, 
1994).  The model, now known as the Tennessee Value Added Assessment System 
(TVAAS), follows the progress of individual students to create a profile of academic 
growth based on standardized tests.  The intent was that the patterns of multiple students 
would provide a means of objectively measuring the impact of the school system, the 
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school, and even individual teachers on the growth of students (Sanders, 1998).  The 
TVAAS system was not without its flaws and remains a continual topic of debate.  Critics 
have argued that the highest achieving students show less academic growth than their 
lower-achieving classmates.  Others have noted that there may be residual effects from 
earlier teachers.  The TVAAS system, however, has provided Tennessee with a 
framework for data tracking that, at a minimum, served as a competitive advantage in the 
state’s bid for federal Race to the Top funding.   
The American Diploma Project (ADP) Network is a consortium of governors, 
state education officials, post-secondary education leaders, and business executives with 
a common goal of increasing college and career readiness in public education.  The 
network includes 35 states as members, with those states representing 85% of U.S. public 
schools (Achieve, 2010).  Network members have worked together to ensure that 
curriculum standards, graduation requirements, and assessment systems are in line with 
the needs of college and careers (Achieve, 2010).  Tennessee became a member of ADP 
in 2007 and immediately began efforts to reform curriculum standards in science, math, 
and English.  The Tennessee State Board of Education adopted new curriculum standards 
in January 2008 for implementation in the 2009-2010 academic year (Tennessee State 
Board of Education, 2008).  In addition to more rigorous curriculum standards in science 
and math, the State Board of Education revised graduation requirements to include four 
credits in mathematics and four credits in science (one of which must be in Chemistry or 
Physics).  More rigorous end-of-course tests in English I-III, Algebra I and II, Geometry, 
U.S. History, and Biology I replaced Gateway tests.  The State Board called for an end-
of-course test in Chemistry to be released at a future date.  These end-of-course tests will 
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constitute 25% of a student’s final course grade.  Tennessee also opted to include ACT 
testing for all high school juniors (Tennessee State Board of Education, 2008).  
Overview of Education Funding in Tennessee 
 In 1977, the Tennessee Legislature established the Tennessee Foundation 
Program (TFP, Tennessee Code Annotated 49-3-302) which allocated state funds to local 
school districts.  The TFP used property values to determine each county’s share towards 
public education (Hirth, Meyers, Valesky, & Forsythe, 1992).  In 1988, an association of 
seventy-seven small rural school districts filed litigation that alleged the TFP funding 
formula led to financial inequities between small, rural districts and larger more urban 
districts.  The suit, Tennessee Small School Systems v. McWherter, alleged that, because 
the TFP did not take into account local sales tax or additional sources of local revenue, 
small districts were at a distinct disadvantage and could not provide equitable educational 
opportunities for their students (Hirth et al, 1992; Rolle & Liu, 2007).  Article XI § 12 of 
the Tennessee state  constitution states that “The State of Tennessee recognizes the 
inherent value of education and encourages its support” and that “The General Assembly 
shall provide for the maintenance, support and eligibility standards of a system of free 
public schools” (Tennessee Constitution, Article XI § 12).  The Tennessee Supreme 
Court ruled in favor of the plaintiffs (851 S.W.2d 139), concluding that the TFP was, 
indeed, unconstitutional (Hirth et al., 1992; Rolle & Liu, 2007). 
 A reformulated school finance procedure, called the Tennessee Basic Education 
Plan (BEP) was developed in 1993.  This plan called for a minimum local contribution 
calculated based on each district’s needs and ability to pay.  The plan has undergone 
several revisions since its inception and now includes three primary budget categories: 
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instruction, classroom, and non-classroom.  Within these three categories, there are 45 
components that are primarily based on enrollment and average daily attendance (General 
Overview of the BEP, n.d.).  The formula used to equalize funding is based on both 
property values and sales tax.  However, local school systems are free to raise funds 
beyond those allocated by the BEP (General Overview of the BEP, n.d.). 
Survey of Factors that Impact Achievement 
While it is often difficult to isolate the factors that have impacted achievement in 
schools, reviewing the abundance of literature on the factors included in this study was of 
value.  The following review presents data on the impact that funding, socioeconomic 
status, school size, and the location of the school (with respect to urban or non-urban 
locale) have had on student achievement in secondary schools. 
Relationship between Funding and Educational Outcomes 
 The debate on the impact of funding and achievement has been one of the most 
heated topics in education for many years.  Several researchers (Coleman, Campbell, 
Hobson, McPartland, Mean, Weinfeld, & York, 1966; Hanushek, 1981, 1989, 1994, 
1996a, 1996b, 1997a, 1997b, 1999, 2003) have attested that financial resources did not 
matter while others (Archibald, 2006; Card & Payne, 2002; Eide & Showalter, 1998; 
Elliott, 1998; Green & Roehrich-Patrick, 2001; Greenwald, Hedges, & Laine, 1996; 
Hedges, Laine, & Greenwald, 1994; Krueger, 2003; Ludwig & Bassi, 1999; Mort & 
Reusser, 1951; Wainer, 1993; Wenglinsky, 1998) emphatically asserted that these did.  
Early cost-quality research by Paul Mort and Walter Reusser (1951) supported the 
conclusion that the expenditure level was one of the most important factors in providing a 
good education.  They asserted that communities spending more on education had better 
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trained teachers, more special services for students, and more attention to individualized 
student learning patterns (Mort & Reusser, 1951).  The 1966 landmark study, Equality in 
Educational Opportunity (more often referred to as The Coleman Report), proposed a 
contradictory theory and has been credited with initiating the ongoing debate on the 
impact of fiscal resources on education quality (Coleman et al., 1966).  Within this study, 
the researchers reported that, once family background characteristics were controlled for, 
variations in school financial resources were not responsible for differences in student 
achievement (Coleman et al., 1966).  Simply put, this study purported that money did not 
matter. 
The wealth of published studies by Eric Hanushek (1981, 1989, 1994, 1996a, 
1996b, 1997a, 1997b, 1999, 2003) has proposed that increased spending has resulted in 
no significant increase in achievement.  Hanushek (1989) argued that increased funding 
targeted specifically at reducing class sizes or providing increases in teacher salaries has 
had little impact on achievement.  Hanushek’s and Lindseth’s (2009) analysis indicated 
that per pupil spending on K-12 education in the United States rose from $2,606 in 1960 
to $9,910 in 2005 when adjusted to 2007 dollars.  This increase in expenditures led to 
smaller class sizes as well as better trained teachers.  From 1960 to 2000, the number of 
teachers for every pupil increased by over 60% and the percentage of teachers with at 
least a master’s degree more than doubled.  During this same timeframe, graduation rates 
fell, and the performance of U.S. students when compared to peer students, 
internationally, declined. 
In contrast to Hanushek’s work, other studies (Archibald, 2006; Card & Payne, 
2002; Elliott, 1998; Green & Roehrich-Patrick, 2001; Greenwald, Hedges, & Laine, 
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1996; Hedges, Laine, & Greenwald, 1994; Krueger, 2003; Ludwig & Bassi, 1999; 
Wainer, 1993), have recognized positive correlations between funding and student 
achievement  particularly for low socioeconomic status students (Eide & Showalter, 
1998; Wenglinsky, 1998).  To add to the confusion circulating on the topic of the impact 
of funding on achievement, different groups of researchers have even reached opposing 
conclusions when analyzing the same data sets.  Debate over the implications of data 
centered on Eric Hanushek’s meta-analytical studies.  In a review of 187 studies in 38 
published articles or books, Hanushek (1989) concluded that variations in funding were 
not related to variations in academic performance.  Hanushek’s method (often referred to 
as “vote counting”) has been criticized by not adequately representing the magnitude of a 
relation that may have existed (Hedges, et al., 1994).  Hedges, et al. (1994) used a 
different statistical approach to re-evaluate many of the studies originally analyzed by 
Hanushek and reached a contradictory conclusion.  Hedges’s group opted for more 
sophisticated statistical methods that included combined significance tests and combined 
estimation methods.  This re-analysis of Hanushek’s studies suggested that the original 
conclusions were suspect.  Positive effects existed between some resource inputs and 
achievement as an output; no negative relationships were observed (Hedges, et. al, 1994).  
In a similar study, the same research group re-analyzed data from longitudinal studies 
conducted between 1966 and 1993 (Greenwald et al., 1996).  The intent was, again, to 
employ more sophisticated statistical methods.  The analysis led the authors to conclude 
that school resources were, indeed, positively linked to student achievement.  Their 
analysis pointed them towards the conclusion that even moderate increases in 
instructional spending were associated with significant increases in achievement.  An 
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important caveat in the discussion surrounding expenditures and achievement was added 
by the researchers in a subsequent paper.  The naive policy of simply adding resources 
was rejected, meaning that an increase in expenditures did not necessarily result in an 
increase in achievement (Greenwald, Laine, & Hedges, 1996).  Rather, the argument was 
that sufficient resources were critical in order to provide the desired educational 
opportunities for students. 
Additional debate focused specifically on the impact that funding targeted at 
reducing class size has had on student outcomes (Hanushek, 2003; Krueger, 2003).  As 
with earlier disputes on the implications of the data, debate focused on the methodology 
used.  Hanushek’s (2003) review of the impacts of resources for reducing class size on 
achievement concluded that there was no systematic relationship.  Krueger (2003) 
challenged Hanushek’s conclusion through a criticism of Hanushek’s method.  Krueger 
asserted that Hanushek used excessive discretion in selecting studies to include and that 
the studies included were inappropriately weighted; the weighting system employed 
assigned more weight to some studies than to others which may have altered the results.  
Krueger’s analysis indicated that if the study was re-examined with a more balanced 
weighting system, the data indeed supported a relationship between class size and student 
achievement.  Krueger’s analysis extended to a study of the economic benefit that was 
realized from the investment.  Further analysis by Krueger demonstrated that the rate of 
return associated with reducing class size from 22 to 15 students in grades K-3 was 
approximately 6%.  Krueger went on to say that even subtle effects on achievement were 
of great economic importance and should not be disregarded. 
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The importance of financial resource allocation cannot be overstated.  Funding 
increases that have not been specifically targeted at instructional support may not have 
resulted in changes in academic achievement.  This theory was borne out by several 
studies, including Archibald’s (2006), which demonstrated an increase in reading 
achievement linked to increases in instructional expenditures.  Studies that tracked 
academic achievement following funding equalization litigation have also shown no 
significant correlation between increased educational funding and achievement (Greene 
& Trivitt, 2008; Peevely & Ray, 2001).  These studies are significant since much effort 
was directed at equalizing education funding under the guise of providing more equitable 
education between districts.  Both studies indicated that court-mandated funding 
increases led to little significant change in academic performance.  Coate and 
VanderHoff (1999) examined the relationship between public school spending and 
student achievement in New Jersey and concluded that no statistically significant 
relationship was defendable.  The conclusion of this study was that the lack of 
competition coupled with the financial safety net provided by state and local governments 
led to continued inefficiencies.  The recommendation from this study was that 
encouraging an increase in the number of charter schools and supporting voucher systems 
could pressure public schools to use resources more efficiently in order to become more 
attractive options for families.   
An additional facet of the relationship between funding and achievement was 
presented by Wenglinsky (1998).  Wenglinsky analyzed data on instructional funding and 
achievement in mathematics from 7,217 high school seniors.  His study supported the 
theory that expenditures were not directly linked to mean achievement levels.  However, 
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he exposed a trend that studies of smaller scope had not previously revealed indicating 
that when school funding became scarce, intervention programs were often the first areas 
targeted.  Less affluent or less prepared students who typically struggled were no longer 
afforded the extra assistance needed to continue to be successful.  In essence, a decrease 
in educational expenditures led to a widening of the gap between student populations.  
Many outcome-based economic studies (Hanushek, 1989, 1994, 1997b; Hedges et al., 
1994) have focused on examining funding and achievement differences between districts 
or even between schools within a district.  Wenglinsky’s approach differed from other 
input/outcome studies in that he was able to examine differences in outcomes within 
schools.  The statistical analysis indicated that spending can affect the social distribution 
of achievement by either narrowing or widening the gap between groups of students.   
While the correlation between per pupil expenditure and achievement has been 
debated in the literature, data have indicated that increasing school expenditures has had a 
positive impact on the community, at large (Card & Krueger, 1992; Murray, Evans, & 
Schwab, 1996; Young, Green, Roerhrich-Patrick, Joseph, & Gibson, 2003).  An increase 
in school expenditures of 11% in the poorest 5% of school districts was predicted to 
increase the future earnings of students by 1.5% (Card & Krueger, 1992).  Further 
estimates indicated that an 11% increase in expenditures would lead to an increase in 
graduation rate of 6% (Murray et al., 1996).  Additionally, investing in district school 
facilities has been associated with increases in achievement and decreases in disciplinary 
actions, particularly for low socioeconomic status communities (Young et al., 2003).  
Newer facilities were found to correlate positively with higher achievement and positive 
student behavior.  Ludwig and Bassi (1999), however, caution against wholesale 
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increases in education budgets, even when based upon data that indicate a correlation 
between expenditures and achievement.  The more responsible approach would be to 
perform a thorough cost-benefit analysis in order to determine if equivalent, or even 
greater gains, could be achieved by investing in other community needs (parenting 
classes, early childhood education, e.g.) that have been shown to indirectly lead to 
achievement gains.   
Relationship between Socioeconomic Status and Achievement 
 Socioeconomic status (SES) is one factor that has been demonstrated to have a 
significant impact on student achievement.  Simply put, average academic achievement 
in high SES schools was found to be more advanced than that in low SES peer schools 
(Battstitch, Solomon, Kim, Watson & Schaps, 1995; Chamberlin, 2007).  White (1982) 
performed a landmark study on the correlation between socioeconomic status and 
academic achievement with nearly 200 published studies that contained 620 correlation 
coefficients.  In this study, nearly every correlation was positive; students from higher 
SES families and communities fared better on achievement tests than did students from 
lower SES families and communities.  White did, however, report that the strength of the 
correlation varied depending upon how SES was calculated and how achievement was 
measured.  Selcuk Sirin (2005) replicated White’s study with a sample of 101,157 
students from 6,871 schools from data accumulated between 1990 and 2000.  The intent 
was to determine whether the strength of the correlation between low socioeconomic 
status and low achievement was as strong as White had observed in his 1982 study.  
Sirin, indeed, confirmed White’s finding that SES and academic achievement were 
correlated.  However, Sirin found that a stronger relationship existed between the average 
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school level SES and academic achievement than between the individual student level 
SES and academic achievement.   
There is little doubt that studies on socioeconomic factors and achievement are 
complicated.  A student reared in a family with limited resources faces challenges beyond 
those directly linked to financial assets.  Families with higher incomes tended to have 
attained a higher level of education, tended to be smaller, and tended to have both parents 
present in the home (Hanushek, 1994).  Students from more financially privileged 
families were found to have had access to educational activities at home (Peng, Wright, 
& Hill, 1995).  Family financial resources have influenced access to schools of different 
qualities with different classroom environments (Reynolds & Walberg, 1992).  If the 
student had access to a higher SES school by means of residing in a higher SES 
neighborhood, that student was more likely to have had more experienced teachers, a 
lower teacher to student ratio, and a wider range of instructional materials and methods 
(Wenglinsky, 1998).  That student was also more likely to have attended a school with 
fewer safety and discipline problems and to have had a stronger positive peer group 
(Peng, et al., 1995).  Students from low socioeconomic backgrounds often had an 
increased incidence of economic, legal, and even psychological problems that may have 
made receiving a high school diploma a relatively low priority (Caldwell & Ginthier, 
1996).  
 While the socioeconomic status of the students served by a school has been and 
continues to be outside the control of school and district leaders, many studies have 
established that other characteristics of schools (namely, school size) have minimized the 
negative impact on achievement associated with poverty (Friedkin & Necochea, 1988; 
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Howley, 1995).  One of the first such studies was conducted in California.  Friedkin and 
Necochea (1988) demonstrated that, while large schools actually benefitted affluent 
students, small schools helped to mitigate the disadvantages associated with poverty.  
Craig Howley (1995) replicated the study in West Virginia, an immensely dissimilar 
location.  Howley’s study confirmed that socioeconomic status was the driving factor in 
determining achievement and that school size effects related to socioeconomic status may 
be cumulative.  Elementary and middle school low SES students appeared to be less 
negatively impacted by a larger school enrollment than were students in high school 
(Howley, 1995). 
 The enormous impact that poverty has had on academic achievement has been a 
source of frustration for educators, since a student’s external environment is beyond the 
control of the school.  Caldwell and Ginthier (1996), however, proposed that school 
characteristics and attitudes have helped students overcome the disadvantages associated 
with low socioeconomic status.  A primary reason for the success of some low SES 
students was based on motivation level   A student from a low socioeconomic 
background attending an under-resourced school was found to still be successful if 
educators were able to foster a sense of autonomy within that student.  Caldwell and 
Ginthier (1996) purported that individualized instructional methods and attention to 
student needs positively impacted achievement in students from impoverished 
communities. 
Relationship between School Size and Achievement 
 Educational reform during the 1960s and 1970s often led toward the 
establishment of comprehensive high schools, particularly in rural areas.  One impetus 
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behind this reform was economic efficiency.  The supposition was that fewer but larger 
schools allowed for centralized, streamlined purchasing processes and an economy of 
scale (Conant, 1959).  Early analyses indicated that economic efficiency did increase as 
schools were able to centralize administrative and facility costs (McGuffey & Brown, 
1978).  A review of more recent literature, however, supported that the economy of scale 
seemed to dissipate at an enrollment beyond 900 (Edelman & Knudsen, 1990; Stiefel, 
Berne, Iatarola, & Fruchter, 2000) or even at enrollment numbers as few as 400 (Monk, 
1987).  Even in studies (Edelman & Knudsen, 1990; Fox, 1981; Meier, 1996) that 
supported increasing enrollment to save funds, researchers found that the cost curve was 
U shaped.  Increasing school size beyond an optimal number increased rather than 
decreased per pupil costs.  Financial analyses indicated that once the ratio of students to 
teachers was maximized, any increase in school size simply led to increases in 
administrative costs (Fox, 1981; Haller, 1992).  
Centralizing schools was theorized to provide greater academic opportunities and 
equality between schools (Conant, 1959).  These larger schools could now justify and 
provide higher level courses, better laboratory facilities, and additional assistance for 
struggling students.  In support of this hypothesis, several studies did indeed show that 
students from high socioeconomic backgrounds actually thrived in larger, consolidated 
schools (Friedkin & Necochea, 1988; Howley & Howley, 2004).  While the logic behind 
consolidation seemed solid, the impact on academic achievement, especially for 
economically disadvantaged students and minority students, did not appear to have 
always been positive.  Howley’s (1995,1996) analysis indicated that when all other 
factors were considered, small schools supported greater achievement for students 
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considered to be disadvantaged.  In a study of 287 elementary schools, smaller 
elementary schools were found to have higher achievement even when the researchers 
controlled for characteristics of the students, the teachers, the principal, and even the 
school climate (Eberts, Kehoe, & Stone, 1984).  When poverty was included as a 
variable, the link between increased school size and lower achievement was more 
marked.  In a similar study, Howley and Bickel (2000) found that the correlation between 
poverty and low achievement was up to ten times stronger in larger schools when 
compared to smaller ones in the four states studied (Georgia, Ohio, Montana, and Texas).  
A follow-up study conducted in 2001 mirrored the results for 1,001 high schools in Texas 
(Bickel, Howley, Williams, & Glascock, 2001).   
In determining if increased enrollment actually led to increased curricular 
diversity, the research seemed mixed.  One study confirmed that increased enrollment led 
to increased course offerings only until the enrollment reached 400 (Monk, 1987).  A 
similar study demonstrated that even a 100% increase in enrollment only led to an 
average of a 17% increase in curricular diversity (Pittman & Haughwout, 1987).  
Researchers at Cornell University proposed that any link between school size and course 
offerings was tenuous and impacted by additional factors (Monk & Haller, 1993).  The 
study suggested that it was difficult to compare the course offerings of two large urban 
high schools if one was populated primarily by high SES students and the other by low 
SES students.  In that scenario, socioeconomic status was a stronger driver in course 
availability than enrollment.  Wiles (1995) found that students served by small rural 
middle schools suffered from a lack of academic diversity.  Bradley and Taylor (1998) 
conducted a study in the United Kingdom and found that achievement on standardized 
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tests improved as school size increased up to an enrollment greater than 900 but less than 
1,500.  A similar study in Northern Ireland in 2002 confirmed a positive correlation 
between enrollment in secondary schools and achievement (Barnett, Glass, Snowdon, & 
Stringer, 2002).  The explanation presented in both studies was that the increase in school 
size provided additional opportunities for advanced coursework.  A 2011 study provided 
clarity to this debate.  Researchers stated that an increase in Advanced Placement (AP) 
and International Baccalaureate (IB) courses accompanied a minimum percentage of 
students entering high school with above average test scores (Iatorola, Conger, & Long, 
2011).  That is to say, the raw enrollment number was not the primary cause for increased 
academic diversity; the determinant for the increased availability of advanced coursework 
was the population of students proven to be academically strong. 
In studies that attempted to link enrollment directly to achievement, a negative 
correlation seemed to be dominant.  Fowler and Walberg (1991) found that, beyond 
socioeconomic status, school size was the most consistent predictor of academic 
outcomes.  Leithwood and Jantzi (2009) reviewed 57 post-1990 studies and validated the 
correlation between increased school size and decreased achievement.  The review 
indicated that academically weaker students and those from low SES backgrounds were 
more successful in smaller school settings.  Further, the savings that rural districts 
realized by consolidation appeared to be negated by the reduction in student learning that 
accompanied increasing school size (Jacques, Brorsen, & Richter, 2000).  Certainly, this 
was not the only perspective found in the literature.  In contrast to Fowler and Walberg 
(1991), other researchers found that, while smaller schools allowed for increased 
participation in extracurricular activities, there was not a statistically significant link 
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between smaller enrollment and increased academic achievement (Coladarci, 2006; 
Coladarci & Cobb, 1996; Haller, Monk, & Tien, 1993).  
 Many large districts adopted a reform policy in the late 1960s aimed at creating 
small high schools.  Several of the initial experimental efforts in urban areas were 
targeted at reaching at-risk students through an alternative school structure.  Based on 
some initial success, many of these alternative schools matured into stable high schools 
that offered an option for students zoned for larger, failing schools (Stiefel et al., 2000).  
Researchers proposed that some of the success of smaller schools was related to a richer 
sense of belonging due to the closer relationships that teachers developed with students 
and that students developed with one another.  This sense of community may also have 
been responsible for the reduction in violence associated with smaller enrollments 
(Haller, 1992; Meier, 1996; Stiefel et al., 2000).   
 Lee and Smith (1995) evaluated data from 830 high schools, separating the 
sample into high schools engaged in reform and those that were not.  The researchers  
focused much of their effort on evaluating school restructuring that included reduction in 
school size.  The optimal size supported by these researchers in multiple studies was 600 
to 1200 (Lee & Smith, 1995, 1997).  Findings indicated that working towards a more 
communal organization (typically found or, at the very least, easier to accomplish in 
smaller schools) was associated with marked gains in achievement in mathematics, 
history, reading, and science (Lee & Smith, 1995).  The gains were particularly 
impressive for early secondary students who demonstrated more engagement in their 
courses (Lee & Smith, 1995).  The authors were quick to point out, however, that in their 
estimation, school size only had an indirect impact on student learning.  They found it 
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nearly impossible to isolate the benefits that may have been associated with small schools 
such that any direct relationship between school size and student achievement could be 
quantified.  These benefits may have included collegiality among staff and faculty and 
improved personal relationships between students and teachers (Stiefel, et al., 2000).  
Researchers have proposed that a smaller enrollment provided more opportunity for 
teachers to meet students’ needs, more opportunities for students to assume leadership 
roles and participate in extracurricular activities, and even more opportunities for teachers 
to encourage inquiry-based learning (Stiefel, et al, 2000).  Providing opportunities for 
diverse teaching methods is important, since studies have shown a correlation between 
utilizing multiple teaching strategies and improved science achievement (Schroeder, 
Scott, Tolson, Huang, & Lee, 2007). 
Although the wealth of research reviewed on school size and achievement 
supported decreasing school size or at the least preserving smaller schools, statistics 
indicated that enrollment in schools located in rural and suburban areas continued to 
grow during the 1990s (DeYoung, Howley, & Theobald, 1995).  Further, a 1994 study 
showed that in urban settings, high school enrollments of 2,000 to 3,000 were not 
uncommon, and some high school served up to 5,000 (Henderson & Raywid, 1994).  
While funding for smaller charter schools seemed to be increasing, some districts and 
schools were often encouraged to consolidate through state-based funding incentives for 
capital improvements or transportation funding assistance (Gold, Smith, & Lawton, 
1995).  As rural population density declined, many states revitalized efforts to consolidate 
districts with the intent of reducing overall budgets or gaining access to incentive funding 
(Haller, 1992).   
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Relationship between Rurality/Urbanicity and Achievement 
 While the needs of urban and rural schools studied were not likely to be the same, 
there were similarities in the challenges faced that set rural and urban schools apart from 
their suburban counterparts.  Rural and urban schools tended to have a higher percentage 
of students from low socioeconomic backgrounds, an increasing percentage of students 
from diverse ethnic groups, and difficulty in recruiting experienced, highly qualified 
teachers (Henderson & Raywid, 1994; Johnson, 2009;).  Rural and urban schools were 
found to be less likely to offer programs for gifted and talented students when compared 
to suburban counterparts (Lippman, Burns, & McArthur, 1996).  A survey published in 
the Journal of Chemical Education indicated that even the topics in introductory 
chemistry were more limited in rural and urban high schools in comparison to similar 
schools in suburban locations (Deters, 2006).  In spite of these challenges, the trend has 
been to lump schools together based strictly on size or socioeconomic status, essentially 
ignoring the role that rurality/urbanicity may have played in achievement.  Schools 
classified as urban or rural have had individual needs, even barriers to achievement that 
warranted further analysis. 
 The importance of evaluating rural schools cannot be overstated.  In 2003-04, 
over half of school districts and one-third of all public schools were in areas considered 
to be rural (Provasnik, Kewal-Remani, Coleman, Gilbertson, Herring, & Xie, 2007).  In 
Tennessee, over 325,000 students lived in areas considered to be rural; over 67% of rural 
students lived in poverty (Johnson, 2009)  The Rural School and Community Trust 
ranked all fifty states on the basis of (a) importance of rural education to the well-being 
of the state’s public education system as a whole, (b) student and family diversity, (c) the 
36 
 
extent to which current policies help or hinder rural schools, (d) education outcomes, and 
(e) concentration of poverty (Johnson, 2009).  Based on this series of gauges, Tennessee 
scored a top ranking for the urgency with which policymakers needed to address rural 
education.  Further, the Rural School and Community Trust scored Tennessee as “notably 
underperforming” with respect to addressing achievement relative to the diversity of the 
students the state serves (Johnson, 2009, p. 19).   
Rural schools have often struggled with geographic isolation, poverty, and a high 
dropout rate.  A 2007 study showed that college enrollment rates for 18-29 year olds were 
lower in rural areas when compared to urban, town, or suburban areas (Provasnik, et al., 
2007).  One additional struggle rural students have faced was the quality of instruction 
received.  Research has indicated that teacher quality has had a substantial and 
cumulative effect on students and has provided up to a 50 percentile difference in student 
academic achievement (Sanders & Rivers, 1996).  In a longitudinal study performed to 
analyze challenges facing rural secondary schools, rural science teachers were found to 
be less experienced, were more likely to have majored in education as opposed to a 
science, and were less likely to have a graduate degree (Carlsen & Monk, 1992).  Further 
review indicated that rural students have had less access to AP courses.  Data from 2006 
showed that 40% of U.S. high schools, particularly those with low income, minority, or 
rural youth, offered no AP courses (U. S. Department of Education, 2006). 
 In contrast to the prevalent assumption, however, that rural schools were 
inadequate, many studies have put forth evidence that indicated that rural students have 
performed as well as, or even better, than their peers (Fan & Chen, 1999; Haller, Monk, 
& Tien, 1993; Winters, 2003).  A study by Fan and Chen (1999) analyzed mathematics 
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performance of students controlling for other factors such as socioeconomic status.  
Within comparison groups, the data showed no significant difference between the 
mathematics achievement for rural versus non-rural students (Fan & Chen, 1999).  Haller 
et al., (1993) examined achievement data for rural and urban students in science and 
mathematics.  The objective of the study was to ascertain if there was a difference in 
higher-order thinking skills; the hypothesis was that rural students would score lower on 
higher-order thinking assessments due to limited access to advanced mathematics and 
science courses.  The data led to the rejection of the hypothesis.  Rural students showed 
achievement that was not statistically different than their urban peers.  Hopkins (2005) 
conducted a study in the state of Tennessee in which she examined the relationship 
between achievement in mathematics and socioeconomic status.  She further refined her 
study to determine if the rurality or urbanicity of the school impacted the achievement 
results.  The data indicated that there was a strong correlation between SES and 
mathematics achievement.  However, Hopkins found that poor rural students performed 
better on the assessment than did poor urban students.  She proposed that the difference 
could be the benefits rural students received from the strong sense of community, a sort 
of cultural capital that existed in the rural areas included in the study (Hopkins, 2005). 
 Accountability systems that appeared to have been designed with suburban or 
urban schools in mind may have scored rural schools unfairly (Johnson, 2009).  Teacher 
experience and education level have historically been important components of overall 
school evaluation.  Many rural schools have had a difficult time attracting and retaining 
educators with advanced degrees or extensive experience, often because of the lower pay 
they typically offered (Johnson, 2009).   
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 In the same vein, one cannot overlook the importance of America’s urban schools.  
There are 67 large urban school districts included in the Council of the Great City 
Schools (CGCS).  Data from 2011 showed that these districts were responsible for 
educating 6.8 million children and employing approximately 450,000 teachers in 11,537 
schools (Council of the Great City Schools [CGCS], 2011).  The 100 largest public 
school districts in the United States educated nearly 23% of all public school students and 
employed over 20% of all U.S. teachers in the 2005-2006 academic year (Garofano & 
Sable, 2008).  Urban schools had obstacles unique to them that presented difficulties in 
providing adequate education.  According to a 2007 report based on data from the 
National Center for Educational Statistics, the graduation rate for incoming freshman in 
urban areas was 65%.  This was lower than the graduation rate for rural schools (75%), 
towns (76%) and suburban areas (79%) during the same time frame (Provasnik et al, 
2007).  Urban schools also tended to have lower rates of parental participation in 
volunteer activities (65% versus 74% in rural schools) (Provasnik et al., 2007).  
Researchers proposed that high crime environments, poor healthcare, and community 
issues often made it difficult for urban students to adequately focus on their instruction 
(Lee 1999; Leland & Harste, 2005). 
 Urban schools, like their rural counterparts, have historically had difficulty in 
providing experienced and talented teachers for their students.  This barrier has been a 
formidable one since research has indicated that teacher quality has been shown to have 
had a long-lasting impact on the academic performance of students (Sanders & Rivers, 
1996).  A 1996 study found that urban schools that served large numbers of low SES and 
minority students were often less successful at attracting qualified educators (Schwartz, 
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1996).  This same study indicated that these districts also had a difficult time retaining 
qualified teachers over time.  Schwartz (1996) found that one out of every five teachers in 
New York City left the district after the first year, and one out of every three left after 
three years.  This gap in teacher qualifications has narrowed in recent years, however 
urban schools with higher percentages of poor students and students of color were still 
found to have educators with lower qualifications and less experience (Boyd, Hamilton, 
Loeb, Rockoff, & Wyckoff, 2007).   
 Within the school building, there were characteristics in urban settings that 
presented challenges to adequate education.   The diversity present in urban schools 
presented challenges in the form of limited English proficiency or high student mobility.  
Schwartz (2009) urged researchers to fully study the diverse populations present in urban 
schools in order to genuinely appreciate the challenges these schools have faced.  Beyond 
examining achievement for Black and White students, Schwartz (2009) encouraged 
researchers to include Hispanic and Asian students, students that were foreign-born, and 
students from within immigrant communities.  Lee’s (1999) ethnographic study detailed 
several additional factors that have contributed to the achievement gap within urban 
schools.  Students reported perceived racism, teacher apathy, a lack of caring, and low 
expectations.  Further, the study indicated that a teacher-centered classroom contributed 
to low achievement; the implication was that urban students may have experienced more 
academic success if they had had a more direct role in their learning process by having 
more opportunities for inquiry-based learning or laboratory-based activities (Lee, 1999). 
 Certainly, reform within urban school districts is not a new research focus.  In 
reality, constant reform in urban school districts has presented yet another challenge for 
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effective education.  Many urban districts have been the target of ongoing reform efforts, 
often under a court mandate.  Even with reform, achievement was not found to markedly 
improve.  Erlichson and Goertz (2002), in a study of urban school reform in New Jersey, 
found that the urban reform efforts within their study did not receive consistent and 
meaningful support, nor did the reform efforts provide sufficient training.  Furthermore, 
the expectations of the reform model were not matched with the reality of the pre-reform 
situation.  The conclusion was that urban districts have often appeared to be in the midst 
of reform, yet the reform activities have had no positive impact due to inefficiencies and 
poor planning.  This ongoing cycle of seemingly innovative ideas with a push for 
improvement that hasn’t materialized has caused some educators, students, policymakers, 
and the general public to become pessimistic about further attempts at reform. 
 The determination of the rurality or urbanicity of a location has often been based 
upon cultural, occupational, or ecological descriptors (Gilg, 1985).  With the advent of 
geospatial information systems (GIS), the determination of the rurality or urbanicity of an 
area began to include data on infrastructure and proximity to services (Mountrakis, 
AvRuskin, & Beard, 2005).  For this study, the Economic Research Service/USDA 
Rural-Urban Continuum Code for Tennessee was used to determine the 
urbanicity/rurality of the schools included.  This 9-part code, developed in 2003, was 
based upon the population and commuting workers reported in the 2000 Census 
(ERS/USDA, 2004).  Metropolitan counties were distinguished by population size while 
non-metropolitan counties were categorized by their degree of urbanization and 




Chapter III:  Methodology 
 This quantitative study examined the relationship between school and district 
characteristics (per pupil instructional expenditure, school size, socioeconomic status, and 
rurality/urbanicity) and achievement on the science and reasoning portion of the ACT.   
Pearson’s correlation coefficients were used to determine the strength of the relationship 
between the school and district characteristics and ACT science achievement.  Additional 
analyses through stepwise multiple regression were performed to further examine the 
relationships between the characteristics and outcomes as they were combined.  Finally, 
quintiles were formed on the basis of the percent of students considered economically 
disadvantaged within the school.  Correlation analyses were repeated in an effort to 
control for poverty within subsets of the sample. 
Research Questions 
This research effort consisted of four research questions designed to investigate 
the relationship between the characteristics of Tennessee public secondary schools and 
district and student achievement as measured by performance on the science and 
reasoning portion of the ACT. 
Research Question 1:  Is there a statistically significant relationship between per 
pupil instructional expenditures for the 2005-2006 through 2007-2008 academic years 




Null Hypothesis 1: There is no statistically significant relationship between per 
pupil instructional expenditures for the 2005-2006 through 2007-2008 academic years 
and achievement on the science and reasoning portion of the ACT for the 2008-2009 
academic year. 
Research Question 2:  Is there a statistically significant relationship between 
school size for the 2005-2006 through 2007-2008 academic years and achievement on the 
science and reasoning portion of the ACT for the 2008-2009 academic year? 
Null Hypothesis 2:  There is no statistically significant relationship between 
school size for the 2005-2006 through 2007-2008 academic years and achievement on the 
science and reasoning portion of the ACT for the 2008-2009 academic year. 
Research Question 3:  Is there a statistically significant relationship between 
rurality/urbanicity for the 2005-2006 through 2007-2008 academic years and 
achievement on the science and reasoning portion of the ACT for the 2008-2009 
academic year? 
Null Hypothesis 3:  There is no statistically significant relationship between 
rurality/urbanicity for the 2005-2006 through 2007-2008 academic years and 
achievement on the science and reasoning portion of the ACT for the 2008-2009 
academic year. 
Research Question 4:  Is there a statistically significant relationship between 
socioeconomic status for the 2005-2006 through 2007-2008 academic years and 




Null Hypothesis 4:  There is no statistically significant relationship between 
socioeconomic status for the 2005-2006 through 2007-2008 academic years and 
achievement on the science and reasoning portion of the ACT for the 2008-2009 
academic year. 
Research Design 
 This research project consisted of four independent or predictor variables (per 
pupil instructional expenditure, school size, rurality/urbanicity, and socioeconomic 
status) for the 2005-2006 through 2007-2008 academic years.  This study consisted of 
one dependent variable (scores on the science and reasoning portion of the ACT) for the 
2008-2009 academic year.  The intent was to determine if the school environment during 
the three years prior to the year of graduation had an impact on performance on the 
science portion of the ACT.  The Pearson product moment-correlation coefficient (r) 
evaluated the extent to which the quantitative variables were linearly related (Green & 








Two-tailed tests of significance were used to test each hypothesis.  The coefficient of 
variance (r2) was calculated for each correlation to indicate the percentage of variation in 
ACT science scores that could be attributed to each predictor variable. 
 Student achievement for the years studied was undoubtedly dependent upon a 
combination of multiple factors.  In order to bring clarity to the ongoing debate, the 
second component of this study included analysis of the accumulated data using stepwise 
multiple regression.  Stepwise multiple regression provided the opportunity to determine 
if combining the independent variables impacted the strength and direction of the 
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relationships.  By using a stepwise approach to multiple regression, predictor variables 
that did not make a significant contribution to the model were excluded (Boslaugh & 
Watters, 2008).  In order to be considered a valid approach, this statistical method 
required a large number of participants (Brace, Kemp, & Snelgar, 2009).  Researchers 
have recommended that N should be either the number of predictors multiplied by 8 or 
the number of predictors plus 104 (Brace et al, 2009; Tabachnick & Fidell, 2001).  Since 
282 schools were included in this study with four predictors, this level of statistical 
analysis was reasonable.   
 Stepwise multiple regression is a type of hierarchical method of multiple 
regression.  In contrast to the simultaneous method in which all variables would have 
been anticipated to have had relatively equivalent predictive strengths, a hierarchical 
method, such as the one used for this study, assumed that one or more of the predictor 
variables was likely to have been more important than others (Brace et al., 2009, p. 269).  
The predictor variables were entered into the model in order based upon likelihood to 
impact student science achievement.  This order was determined from initial correlation 
calculations.  Each of the predictor variables was entered into the model, and its impact 
on the criterion variable was assessed.  Variables that did not contribute to the validity of 
the model were removed.  The Adjusted R Square value was calculated in order to define 
the variance for which the model accounted (Brace et al., 2009). 
An additional objective of this study was to determine if other school factors 
impacted achievement above and beyond that of socioeconomic status.  In order to permit 
that analysis, socioeconomic status had to be controlled for.  This was accomplished by 
segmenting the cases in this study into quintiles based upon the percentage of students in 
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each school considered to be economically disadvantaged on the basis of participation in 
the free or reduced price lunch program.  Cases were ordered by percent economically 
disadvantaged in ascending order.  Cases were categorized so that five segments 
containing a similar number of cases resulted.  The categorized cases ranged from 0-30.9 
percent economically disadvantaged (56 cases), 31-42.9% economically disadvantaged 
(53 cases), 43–51.9% economically disadvantaged (59 cases), 52–65.9% economically 
disadvantaged (59 cases), and 66–100% economically disadvantaged (57 cases).  
Additional filtering was used to subdivide schools that were considered urban (classified 
as 1-3 in the ERC/USDA Rural-Urban Continuum Code) from those considered non-
urban (classified as 4-9 in the ERC/USDA Rural-Urban Continuum Code ).  Pearson 
product moment correlations were performed in order to determine the statistical 
significance of relationships between predictor variables and ACT science and reasoning 
scores within these segments of the sample population. 
Population 
 The population of this study included Tennessee public secondary schools.  In 
order to be included in the study, data for school size, percent of students considered 
economically disadvantaged on the basis of participation in the free or reduced price 
lunch program and information on per pupil instructional expenditures had to be available 
for the 2005-2006 through 2007-2008 academic years.  ACT science and reasoning 
scores had to be available for the 2008-2009 academic year.  Of the 343 public secondary 
high schools in Tennessee, a total of 282 schools met the criteria to be included in this 




 The researcher obtained the approval to conduct the study from the Institutional 
Review Board (IRB) of Lincoln Memorial University on August 3, 2011.  A copy of the 
approval letter is provided as Appendix B. 
Data Collection 
 This study utilized extant data derived from the science and reasoning portion of 
the ACT.  All data was obtained from the website of the Tennessee Department of 
Education.  The ACT test is a timed, multiple choice, norm-referenced test.  Students had 
35 minutes to complete 40 items that assessed interpretation, analysis, reasoning and 
problem-solving skills (ACT, 2007).  Students were assumed to have completed a 
minimum of two years of introductory level science prior to taking the test.  Three 
different questioning formats were used to evaluate students: data representation, 
research summaries, and conflicting viewpoints.  Together, these evaluation methods 
assessed students’ abilities to understand and analyze information and to make 
generalizations (ACT, 2007).  Ninety-two percent of Tennessee graduating seniors for the 
2008-2009 academic year took the ACT (ACT, 2009).   
 Data on school size and the percent of students characterized as economically 
disadvantaged (based on participation in the free or reduced price lunch program) were 
obtained for academic years 2005-2006 through 2007-2008 from the Tennessee 
Department of Education website.  The values for these three academic years were 
averaged.  Per pupil instructional expenditures for regular education were calculated by 
dividing the district level instructional expenditures for regular education by district 
enrollment.  Data for district instructional expenditures for regular education were 
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obtained from Table 20 in the Tennessee Annual Statistical Report (Tennessee 
Department of Education, 2006, 2007, 2008).  Data for district enrollment were obtained 
from Table 8 in the Tennessee Annual Statistical Report for the 2005-2006 and 2006-
2007 academic years (Tennessee Department of Education, 2006, 2007) and from Table 7 
in the Tennessee Annual Statistical Report for the 2007-2008 academic year (Tennessee 
Department of Education, 2008).  Instructional expenditures included those funds 
allocated for teacher salaries, career program payments, other salaries, fixed charges, 
contracted services, material, supplies and equipment, textbooks, and miscellaneous 
expenses.  The instructional expenditures for the three academic years (2005-2006 
through 2007-2008) were averaged.  The intent of this approach was to focus the study on 
funds that were related to instruction as opposed to simply evaluating aggregate spending 
that could have included central office administrative expenses and capital outlays 
(Wenglinsky, 1998). 
 The Economic Research Service/USDA Rural-Urban Continuum Code for 
Tennessee was used to determine the urbanicity/rurality of the schools included in this 
study.  This nine-part code classified each metropolitan county in the United States based 
upon population.  Non-metropolitan counties were categorized by the degree of 
urbanization and proximity to metropolitan areas (ERS/USDA, 2004).  Schools were 
classified according to the county in which they were located.  Predictor variables for 
multiple regression can be nominal, but only if they are dichotomous (Brace, et al., 
2009).  To facilitate analysis using multiple linear regression, this 9-code variable had to 
be recoded into a dichotomous dummy variable.  Schools were re-coded as being urban 




 The Statistical Program for the Social Sciences (PASW SPSS Version 18) was 
used to analyze the data in this study.  Null hypotheses were accepted or rejected based 
upon the outcome of the statistical analyses. 
Reliability and Validity 
The data used for this study were collected by the Tennessee Department of 
Education and the U.S. Department of Agriculture and were assumed to be valid.  The 
researcher worked closely with the dissertation committee, particularly the 
methodologist, to ensure the reliability of the selected analytical methods. 
Limitations 
 The data obtained from the Tennessee Report Cards, Tennessee Annual Statistical 
Reports, ACT, and the U.S. Department of Agriculture, Economic Research Service 
Rural-Urban Continuum Codes for 2005-2009 should be understood to be unique for 
Tennessee and should not be generalized to another state.  Expenditure data were district 
level data; access to the details of allocation of funds to specific schools or programs 
within districts was not available to the researcher and was beyond the scope of this 
study.   
The researcher sought to examine the relationship between school size and 
achievement.  Additional factors that were likely to impact student science achievement 
(class size, teacher experience, parental involvement, e.g.,) were not included as predictor 
variables.  Due to limitations in the way that enrollment was reported at the state level, 
schools that were founded on a school within a school concept or learning communities 
could not be separated from those that had a more traditional organization.   
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It should be understood that using free or reduced price lunch as an indication of 
socioeconomic status was not without risk.  Studies have indicated that as students 
reached high school, they became less likely to file applications for assistance (Howley, 
1995).  In addition, a study released by the Food and Nutrition Service (1990) indicated 
that many students were incorrectly certified as eligible or ineligible for the free or 
reduced price lunch service.  Finally, until 2010, the ACT was not a required assessment 
in the state of Tennessee.  ACT (2009) reports, however, indicated that the majority of 
Tennessee high school students took the ACT prior to the mandate.   
Delimitations 
 This study was based on data obtained from the Tennessee Report Cards, ACT, 
and the U.S. Department of Agriculture, Economic Research Service Rural-Urban 
Continuum Code for 2005-2009.  This research effort focused only on public school 
districts with 9-12 grade span schools in the state of Tennessee and on science outcome 
as determined by the science and reasoning portion of the ACT.  Expenditures were 




Chapter IV:  Results 
Data Analysis 
 The purpose of this study was to investigate the relationship between school 
characteristics and achievement on the science and reasoning portion of the ACT.  First, 
the relationship between individual school characteristics (independent variables) and 
student achievement on the science and reasoning portion of the ACT (dependent 
variable) was determined.  The school characteristics studied in this work effort included 
school size, socioeconomic status, rurality/urbanicity, and per pupil instructional 
expenditures for the three years prior to the cohort’s senior year, 2008-2009.  ACT 
science and reasoning scores were obtained for the 2008-2009 academic year.  Pearson 
correlation analysis was performed to determine the strength of the relationship between 
each individual independent variable and the dependent variable.  Further examination of 
the data was performed through a stepwise multiple regression in order to produce a 
model that could predict ACT science and reasoning scores based on the four predictor 
variables used in the study.  Finally, quintiles of the population were developed on the 
basis of socioeconomic status.  Further correlation analyses were performed in an effort 
to control for poverty. 
 The population for this study was the graduating class in Tennessee public 
secondary schools for the 2008-2009 academic year.  Of the 343 high schools in 
Tennessee, 282 met the criteria to be included in this study.  Data on socioeconomic 
status, school size, and ACT scores were obtained from Tennessee Report Cards on the 
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Tennessee Department of Education website.  Net enrollment by district was obtained 
from Table 8 in the Tennessee Annual Statistical Report for 2005-2006 and 2006-2007 
(Tennessee Department of Education, 2006, 2007).  Enrollment information for 2007-
2008 was contained in Table 7 in the Tennessee Annual Statistical Report (Tennessee 
Department of Education, 2008).  Total expenditures for regular instruction at the district 
level were obtained from Table 20 in the Tennessee Annual Statistical Report (Tennessee 
Department of Education, 2006, 2007, 2008).  All analyses of these data were performed 
using the statistical methodology described in Chapter III. 
Research Questions 
Research Question 1:  Is there a statistically significant relationship between per 
pupil instructional expenditures for the 2005-2006 through 2007-2008 academic years 
and achievement on the science and reasoning portion of the ACT for the 2008-2009 
academic year? 
Research Question 2:  Is there a statistically significant relationship between 
school size for the 2005-2006 through 2007-2008 academic years and achievement on the 
science and reasoning portion of the ACT for the 2008-2009 academic year? 
Research Question 3:  Is there a statistically significant relationship between 
rurality/urbanicity for the 2005-2006 through 2007-2008 academic years and 
achievement on the science and reasoning portion of the ACT for the 2008-2009 
academic year? 
Research Question 4:  Is there a statistically significant relationship between 
socioeconomic status for the 2005-2006 through 2007-2008 academic years and 
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achievement on the science and reasoning portion of the ACT for the 2008-2009 
academic year? 
Summary of the Results 
Descriptive Statistics 
 In order to be included in the study, data on school size, district enrollment, 
school socioeconomic status, and district total instructional expenditures had to be 
available for the 2005-2006 through 2007-2008 academic years.  ACT science and 
reasoning scores had to be available for 2008-2009 academic year.  Of the 343 public 
secondary schools in Tennessee, a total of 282 schools met the criteria to be included in 
this study.  Exclusions were most often based upon a lack of data for all years included in 
this effort.  Descriptive information on the independent and dependent variables used in 
this study is contained in Table 2.   
Table 2.   
Descriptive Statistics for Variables 
Variable Mean 
Std. 
Dev. Minimum Maximum N 
Per Pupil Expenditure $3346.68 $367.55 $2680.00 $4767.00 282 
School Size 990.84 516.24 132 2849 282 
Economically Disadvantaged (%) 48.59 20.71 3.1 96.2 282 
ACT Science 19.80 1.81 15.1 25.4 282 
 
 Data on instructional expenditures for regular education were available only at the 
district level and included all grade levels.  For the schools included in this study, per 
pupil instructional expenditures ranged from $2,680.00 to $4,767.00 with a mean of 
$3,346.68 and a standard deviation of $367.55.  The schools included in this study ranged 
in size from 132 to 2,849 with a mean enrollment of 990.84 and a standard deviation of 
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516.24.  The percent of students considered economically disadvantaged ranged from a 
minimum of 3.1% to 96.2% with a mean of 48.59% and a standard deviation of 20.71.  
ACT science and reasoning scores ranged from a minimum of 15.1 to a maximum of 
25.4.  The mean was 19.80 with a standard deviation of 1.81.   
 The Economic Research Service/USDA Rural-Urban Continuum Code for 
Tennessee was used to determine the rurality/urbanicity of the schools included in this 
study.  This 9-part code classified each metropolitan county based on the population.  
Non-metropolitan counties were categorized by the degree of urbanization and proximity 
to metropolitan areas (ERS/USDA, 2004).  Table 3 provides the criteria.  Schools were 
classified according to the county in which they were located.  Schools were then, 
recoded as being urban (with an ERS/USDA code of 1-3) or non-urban (with an 
ERS/USDA code of 4-9).  Of the 282 schools included in this work effort, 177 (62.8%) 
were considered urban while 105 (37.2%) were considered non-urban. 
Table 3.   
Rural-Urban Continuum Codes 
Code Description 
Metropolitan Counties 
1 Counties in metro areas of 1 million population or more 
2 Counties in metro areas of 250,000 to 1 million population 
3 Counties in metro areas of fewer than 250,000 population 
Non-Metropolitan Counties 
4 Urban population of 20,000 or more, adjacent to a metro area 
5 Urban population of 20,000 or more, not adjacent to a metro area 
6 Urban population of 2,500 to 19,999, adjacent to a metro area 
7 Urban population of 2,500 to 19,999, not adjacent to a metro area 
8 Completely rural or less than 2,500 urban population, adjacent to a metro area 
9 Completely rural or less than 2,500 urban population, not adjacent to a metro 
area 
Source:  Economic Research Service, United States Department of Agriculture.  (2004).  Measuring 
rurality:  Rural-urban continuum codes. 
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Correlation between Independent Variables 
 This research effort involved examining the impact four different school and 
district characteristics had on the achievement of a particular cohort of students.  Ideally, 
predictor variables should be independent of one another with a correlation coefficient for 
any pair < 0.90. (Brace et al., 2009).  This ensures that the impact of each on the 
dependent variable can be assessed.  Research on academic outcomes, however, was 
complex.  It was possible that the school characteristics examined in this study were not 
completely independent from one another.  In order to determine how closely related the 
independent variables were with one another, a matrix was generated to demonstrate the 
coefficient of correlation, or the variance between the variables.  As shown in Table 4, 
none of the predictor variables had even a moderately strong relationship with another 
variable.  All correlations were significant either at the 0.01 or 0.05 level. 
Table 4 
Intercorrelations of Independent Variables 
 UrbanRural PerPupilExp SchoolSize PercentEconDis 
UrbanRural 1.00 -.304** -.395**               .149* 
PerPupilExp                 1.00               .151* .267** 
SchoolSize              1.00 -.295** 
PercentEconDis              1.00 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
 To facilitate the interpretation of the relationship between the independent 
variables, the coefficients of determination (r2) were calculated (Table 5).  This value 
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demonstrates the percent of shared variance for the different combinations of the 
predictor variables (Brace et al., 2009). 
Table 5 
Coefficients of Determination for Intercorrelation of Independent Variables 
 UrbanRural PerPupilExp SchoolSize PercentEconDis 
UrbanRural 1.00 .09 .16 .02 
PerPupilExp  1.00 .02 .07 
SchoolSize   1.00 .09 
PercentEconDis    1.00 
 
Research Question 1 
Is there a statistically significant relationship between per pupil instructional 
expenditures for the 2005-2006 through 2007-2008 academic years and 
achievement on the science and reasoning portion of the ACT for the 2008-2009 
academic year? 
 A Pearson product moment correlation was used to determine the relatedness 
between the average per pupil instructional expenditures for the three years prior to the 
senior year and the student’s success on the science and reasoning portion of the ACT for 
the graduating class of 2008-2009.  As shown in Table 6, the correlation between per 
pupil instructional expenditure and ACT science and reasoning performance for the 282 
schools included in this study was weak and negative, with an r value of -0.288.  This 





Correlation between Per Pupil Instructional Expenditure and ACT Science Score 
  ACTScience 
PerPupilExp Pearson Correlation -0.288** 
 Sig. (2-tailed) 0.000 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
Research Question 2 
Is there a statistically significant relationship between school size for the 2005-
2006 through 2007-2008 academic years and achievement on the science and 
reasoning portion of the ACT for the 2008-2009 academic year? 
 A Pearson product moment correlation was used to determine if there was a 
statistically significant relationship between school size, as determined by enrollment 
reported to the Tennessee Department of Education, and achievement on the science and 
reasoning portion of the ACT.  Enrollment data for academic years 2005-2006 through 
2007-2008 was averaged and compared to the ACT science and reasoning scores for 
academic year 2008-2009.  Data is presented in Table 7, below. The correlation between 
school size and achievement on the science and reasoning portion of the ACT is weakly 
positive with significance at the 0.01 level. 
Table 7 
Correlation between School Size and ACT Science Score 
  ACTScience 
SchoolSize Pearson Correlation 0.166** 
 Sig. (2-tailed) 0.005 





Research Question 3 
Is there a statistically significant relationship between rurality/urbanicity for the 
2005-2006 through 2007-2008 academic years and achievement on the science 
and reasoning portion of the ACT for the 2008-2009 academic year? 
 A Pearson product moment correlation was used to determine if a statistically 
significant relationship existed between the rurality/urbanicity of a school and 
achievement on the science and reasoning portion of the ACT.  The urban/rural 
classification for this study was based upon the county in which the school was located 
and the ERS/USDA Rural-Urban Continuum Code.  Each of the 282 schools in the study 
were coded as either “1” (urban, and having a rural-urban continuum code of 1-3) or “2” 
(non-urban, and having a rural-urban continuum code of 4-9).  As shown in Table 8, the 
relationship between an urban/rural school setting and ACT science achievement was 
weakly positive, indicating there was a weak correlation between a rural setting and 
higher ACT science and reasoning scores.  This relationship was significant at the 0.05 
level. 
Table 8 
Correlation between Urban versus Non-Urban School Setting and ACT Science Score 
  ACTScience 
UrbanRural Pearson Correlation 0.120* 
 Sig. (2-tailed) 0.044 







Research Question 4 
Is there a statistically significant relationship between socioeconomic status for 
the 2005-2006 through 2007-2008 academic years and achievement on the 
science and reasoning portion of the ACT for the 2008-2009 academic year? 
 A Pearson product moment correlation was used to examine the relationship 
between socioeconomic status, as determined by eligibility for free or reduced-price 
lunch, and achievement on the science and reasoning portion of the ACT.  As evident in 
Table 9, the relationship between the percent of students considered economically 
disadvantaged and performance on the science and reasoning portion of the ACT is 
strong and negative, indicating a significant trend toward lower ACT science and 
reasoning scores within a school as the percent of students considered economically 
disadvantaged increases.  This correlation was significant at the 0.01 level. 
Table 9 
Correlation between Socioeconomic Status and ACT Science Score 
  ACTScience 
PercentEconDis Pearson Correlation -0.774** 
 Sig. (2-tailed) 0.000 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
Multiple Regression 
 In order to determine if the independent variables coupled with their 
intercorrelations could be used to predict achievement on the science and reasoning 
portion of the ACT, multiple linear regression analysis was performed.  The goal was to 
determine which factors, when combined together, could serve as predictors of 
achievement on the science and reasoning portion of the ACT.  Likewise, predictor 
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variables that did not make a substantial impact on the model could be excluded.  This 
analysis was important to this work effort since the literature review indicated that 
socioeconomic status has historically had a tremendous impact on achievement. 
Stepwise multiple linear regression resulted in two models.  In Model 1, the 
predictor was PercentEconDis (the percentage of students considered economically 
disadvantaged) with ACT science and reasoning scores as the criterion variable.  In 
Model 2, the urban/non-urban location of the school was added as an additional predictor 
variable.  Table 10 provides the data for both models. 
Table 10 
Summary of Models from Multiple Linear Regression 
Model Variables  
Entered 
R R2 Adjusted R2 Std. Error of the 
Estimate 
1 PercentEconDis 0.774 0.599 0.598 1.1445 
2 PercentEconDis 
UrbanRural 
0.810 0.656 0.654 1.0622 
 
Model 2 explained 65.4% of the variance (as reported by the adjusted R2) and was 
found to be a significant model:  F(2, 279) = 266.304, p<0.0005.  Table 11 provides 
information on the two predictor variables entered into the model.  Percent economically 
disadvantaged and urban versus rural classification were predictor variables that had a 
significant impact on the criterion variable, ACT science achievement.  Predictor 
variables that have a large absolute value for t coupled with a small value for significance 
(p) are understood to have a large impact on the criterion variable (Brace et al., 2009).  
The absolute value for t for both predictor variables in Model 2 was large, indicating both 
were having a substantial impact on the criterion variable.  The value for t for the percent 
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of students classified as economically disadvantaged on the basis of participation in the 
free/reduced price lunch program was 22.823.  The value for t for the classification of a 
school as urban or non-urban was 6.788.  Per pupil instructional expenditures and school 
size were not judged to be significant predictors of a school’s average score on the 
science and reasoning portion of the ACT.  Collinearity diagnostics were performed in 
order to confirm that the predictor variables used in Model 2 were independent of one 
another.  Collinearity analysis led to a tolerance of 0.978 for Model 2, which supported 
the earlier analysis that indicated there was no substantial collinearity between the two 
predictor variables. 
Table 11 
Standardized Regression Coefficients for Predictor Variables. 
Variable β t p 
PercentEconDis -0.810 -22.823 0.000 
UrbanRural 0.241 6.788 0.000 
 
Quintile Study 
The literature reviewed indicated that socioeconomic status has had a tremendous 
impact on academic achievement.  This trend was supported by the results of the multiple 
linear regression performed as part of this effort.  An additional objective of this study 
was to determine if other school factors impacted achievement above and beyond that of 
socioeconomic status.  In order to permit that analysis, socioeconomic status had to be 
controlled for.  This was accomplished by segmenting the cases in this study into 
quintiles based on the percent of students in each school considered to be economically 
disadvantaged on the basis of participation in the free or reduced price lunch program.  
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Cases were ordered by percent economically disadvantaged in ascending order  Cases 
were categorized so that five segments containing a similar number of cases resulted.  
The cuts were from 0-30.9% economically disadvantaged (56 cases), 31-42.9% 
economically disadvantaged (53 cases), 43–51.9% economically disadvantaged (59 
cases), 52–65.9% economically disadvantaged (59 cases), and 66–10% economically 
disadvantaged (55 cases).  For some analyses, additional filtering was used to subdivide 
schools that were considered urban (1-3, ERC/USDA Rural-Urban Continuum Code) 
from those considered non-urban (4-9, ERC/USDA Rural-Urban Continuum Code ).  
Pearson product moment correlations were performed in order to determine the statistical 
significance of relationships between predictor variables and ACT science and reasoning 
scores under these segmented conditions. 
As the quintiles with higher percentages of students considered economically 
disadvantaged were evaluated, stronger correlations became evident.  For the fourth 
quintile (52-65.9% economically disadvantaged), the location of the school seemed to 
have a more significant impact on ACT science and reasoning scores.  The r value for 
this correlation was 0.574 (p<0.01, n = 59), indicating a moderately positive relationship 
between a non-urban location and increased ACT science score.  This correlation 
between location and ACT science score was even stronger for the fifth quintile.  For the 
most economically disadvantaged segment of the sample group, there appeared to be an 
advantage for those located in a rural setting when compared to students of a similar 
poverty band attending school in an urban setting.  The correlation between a non-urban 
school setting and ACT science score was 0.797, a strong positive correlation (p<0.01, 





Correlations between Urban/Non-Urban School Setting and ACT Science Score for 
Higher Poverty Quintiles 













**. Correlation is significant at the 0.01 level (2-tailed). 
 
Within the fourth and fifth quintiles, the relationship between per pupil 
instructional expenditures and achievement on the science and reasoning portion of the 
ACT became stronger, as well.  Without segmenting the cases into socioeconomic status 
quintiles, a weak and negative correlation between per pupil instructional expenditures 
and ACT science score was observed (refer to Table 6).  Upon segmenting the cases into 
quintiles, the strength of this correlation increased to a moderate and negative correlation 
(r=-0.486, p<0.01, n=59) for the fourth quintile and a very strong and negative 
correlation (r=-0.815, p<0.01, n=55) for the fifth quintile.  When cases were further 
filtered to include only schools in an urban location, the correlation between per pupil 
instructional expenditure and achievement remained strong and negative for both 
quintiles (r= -0.675 for the fourth quintile, r=-0.797 for the fifth quintile, Table 13).   It is 
to be understood that this correlation was not intended to infer any degree of a causal link 
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**. Correlation is significant at the 0.01 level (2-tailed). 
 
Other relationships became evident during this analysis that warranted a brief 
discussion.  When non-urban schools were selected (i.e., urban schools were removed 
through filtering), there was a strong positive relationship between per pupil instructional 
expenditure and ACT science scores for the least economically disadvantaged quintile.  
The r value for this relationship was 0.670, indicating a strong positive correlation 
between instructional funding and science achievement (Table 14).  This relationship was 
not found to be statistically significant, however.  The lack of statistical significance in 
this situation was most likely due to the small sample size used for this correlation (n=6).  
This correlation between per pupil instructional expenditure and increased ACT 
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achievement was not observed for any other quintile within the non-urban school 
segment. 
Table 14 
Correlation between Per Pupil Instructional Expenditure and ACT Science Score for 
Lowest Poverty Quintile in Non-Urban Schools 





PerPupilExp 0.670 0.146 6 
 
An additional relationship that became evident during the quintile analysis was 
one between school size and ACT science score for non-urban schools in the first two 
quintiles.  The first two quintiles represented the schools with the lowest percentages of 
economically disadvantaged students in this study.  The first quintile was populated by 
schools with an enrollment of which 0-30% were considered economically 
disadvantaged, and the second quintile was populated by schools with an enrollment of 
which 31-42.9% were considered economically disadvantaged.   When urban schools in 
these two quintiles were removed from the analysis, a moderately positive relationship 
was observed.  This indicated that ACT scores increased as enrollment increased for non-
urban schools with lower percentages of economically disadvantaged students (r=0.406 
for first quintile, r=0.509 for second quintile, Table 15).  As with the previous 
correlation, it was important to acknowledge that this relationship was not found to be 
statistically significant.  This was most likely due to the small sample sizes used for this 
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0.509 0.063 14 
 
 A similar relationship between increased school size and increased achievement 
on the science and reasoning portion of the ACT was observed for urban students in the 
second poverty quintile (31-42.9%).  With all schools included in the study, the 
correlation between increased enrollment and science achievement was weak and positive 
(refer to Table 7).  However, upon segmenting the cases into poverty bands, the strength 
of the relationship between enrollment and ACT science achievement increased to one of 
moderate strength for urban schools in the second poverty quintile (r=0.410, p<0.01, 
n=39, Table 16). 
Table 16 
Correlation between School Size and ACT Science Score for Second Poverty Quintile in 
Urban Schools 





SchoolSize 0.410** 0.009 39 




Chapter V:  Conclusions and Recommendations 
 This final chapter presents a brief overview of the study and its purpose, a 
summation of the findings, and conclusions based upon data analysis.  Chapter 5 also 
includes recommendations for policymakers and educators, implications for current 
educational policies, and recommendations for future research in this topic. 
The primary purpose of this study was to determine the strength of the 
relationships between four school or district characteristics and achievement as measured 
by performance on the science and reasoning portion of the ACT for the 2008-2009 
academic year.  The predictor variables were per pupil instructional expenditures, school 
size, rurality/urbanicity of the school, and socioeconomic status of school students for the 
three academic years prior to the graduation year for the class of 2008-2009.  An 
additional focus of this effort was to determine if different combinations of the predictor 
variables through multiple linear regression led to a model that could be used to predict 
achievement on the science and reasoning portion of the ACT.  Finally, based upon 
findings from the literature reviewed and from the researcher’s own initial correlational 
study, an analysis was performed examining the impact of different predictor variables on 
science achievement when socioeconomic status was controlled for.  This research effort 
focused on public secondary schools in the state of Tennessee for which data were 




 The researcher used extant data collected from the Tennessee Department of 
Education website, the Tennessee Annual Statistical Report, and the Economic Research 
Service/USDA Rural-Urban Continuum Code to answer the four research questions that 
comprised this study.  The Statistical Program for the Social Sciences (PASW SPSS 
Version 18) was used to analyze the data in this study.  Null hypotheses were accepted or 
rejected based upon statistical analyses. 
Research Question 1: 
The first research question addressed focused on the relationship between district 
financial support and achievement.  Specifically, the researcher examined the relationship 
between per pupil instructional expenditures for the 2005-2006 through 2007-2008 
academic years and achievement on the science and reasoning portion of the ACT for the 
2008-2009 academic year in order to determine if the relationship was statistically 
significant.  To answer this question, per pupil instructional expenditures for each district 
had to be calculated.  The researcher obtained data for district instructional expenditures 
for regular education from Table 20 in the Tennessee Annual Statistical Report.  Data for 
district enrollment was obtained from Table 8 in the Tennessee Annual Statistical Report 
for the 2005-2006 and 2006-2007 academic years and from Table 7 in the Tennessee 
Annual Statistical Report for the 2007-2008 academic year.  The researcher calculated 
per pupil instructional expenditures for regular education by dividing the district level 
instructional expenditures for regular education by district enrollment.  Instructional 
expenditures included funds for teacher salaries, career program payments, other salaries, 
fixed charges, contracted services, material, supplies and equipment, textbooks, and 
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miscellaneous expenses.  The instructional expenditures for the three academic years 
(2005-2006 through 2007-2008) were averaged.  The intent of this approach was to focus 
the study on funds that were related to achievement as opposed to simply evaluating 
aggregate spending that could have included central office administrative expenses and 
capital outlays (Wenglinsky, 1998). ACT science scores were available on the Tennessee 
Department of Education website. 
Pearson product moment analyses showed that the correlation between per pupil 
instructional expenditure and ACT science and reasoning performance for the 282 
schools included in this study was weak and negative, with an r value of -0.288.  This 
indicated that the null hypothesis was to be accepted.  There was no statistically 
significant relationship between per pupil instructional expenditure and achievement on 
the science and reasoning portion of the ACT for the academic years and schools 
examined in this effort.   
Research Question 2 
An additional component of this study was to evaluate available data to determine 
if a statistically significant relationship between high school size and achievement on the 
science and reasoning portion of the ACT was evident for the sample studied.  The 
researcher obtained data on student enrollment and ACT science and reasoning scores 
from the Tennessee Department of Education website. 
Pearson correlation analyses indicated that the relationship between increasing 
school enrollment and achievement on the science and reasoning portion of the ACT was 
weakly positive (r = 0.166) with significance at the 0.01 level.  Given the lack of strength 
for the correlation, the null hypothesis for this research question was accepted.  There 
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was no statistically significant relationship between school size and achievement on the 
science and reasoning portion of the ACT for the schools and academic years included in 
this study. 
Research Question 3 
 In order to examine additional district characteristics that may have affected 
science achievement, the researcher posed a third research question.  Was there a 
statistically significant relationship between rurality/urbanicity and achievement on the 
science and reasoning portion of the ACT for the years included in this study?  To enable 
this study, the researcher had to code each district as being urban or non-urban so that a 
dichotomous variable resulted.  The classification of each district as urban or non-urban 
was based upon the Economic Research Service/USDA Rural-Urban Continuum Code 
for Tennessee which classified each metropolitan county in the United States based on 
population.  Non-metropolitan counties were categorized by their degree of urbanization 
and proximity to metropolitan areas (ERS/USDA, 2004). Schools were classified 
according to the county in which they were located.  Schools were then, recoded as being 
urban (with an ERS/USDA code of 1-3) or non-urban (with an ERS/USDA code of 4-9).   
Pearson product moment correlation analyses indicated that the relationship 
between an urban versus non-urban school setting and ACT science achievement was 
weakly positive.  There was a weak correlation between a high school that was in a non-
urban setting and higher ACT science and reasoning scores.  This relationship was 
significant at the 0.05 level.  Because of the lack of strength in the correlation, the null 
hypothesis was accepted.  For the academic years and schools included in this study, 
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there was no statistically significant relationship between rurality/urbanicity and science 
achievement based upon the science and reasoning portion of the ACT. 
Research Question 4 
Socioeconomic status has long been deemed to have a substantial impact on 
academic achievement.  The researcher would have been remiss to omit an analysis 
between poverty and academic achievement.  The specific question posed in this effort 
focused on the statistical significance of the relationship between socioeconomic status 
and achievement on the science and reasoning portion of the ACT for the schools and 
academic years included.  The researcher used the percent of student enrollment that 
participated in the free or reduced price lunch program as a proxy for socioeconomic 
status (Archibald, 2006; Chamberlin, 2007; Lippman et al., 1996). 
Pearson product moment analysis indicated that the relationship between the 
percent of students considered economically disadvantaged and performance on the 
science and reasoning portion of the ACT was strong and negative (-0.774).  This 
indicated a significant trend toward lower ACT science and reasoning scores within a 
school as the percent of enrolled students considered economically disadvantaged 
increased.  This correlation was significant at the 0.01 level.  For this research question, 
the null hypothesis was rejected.  There was a statistically significant relationship 
between socioeconomic status and achievement on the science and reasoning portion of 
the ACT for the academic years and schools included in this study. 
Multiple Linear Regression 
In order to present the clearest picture of what factors may have impacted science 
achievement for the schools and academic years studied, it was important for the 
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researcher to combine predictor variables using multiple linear regression.  The intent 
was to generate a model which could indicate which factors, when combined together, 
appeared to have had the greatest impact on ACT science scores.  Stepwise multiple 
linear regression produced a model in which the percent of students considered 
economically disadvantaged coupled with the location of the school (as urban or non-
urban) served as the most significant predictors on the criterion variable, the ACT science 
score.  This model explained 65.4% of the variance as reported by the adjusted R2.   
Quintile Study 
The initial correlation studies and the model that resulted from stepwise multiple 
linear regression indicated that poverty had a significant impact on achievement in this 
study.  In order to determine if the other factors in this study could have had an impact 
beyond that of socioeconomic status, the researcher opted to perform correlation studies 
in which poverty was removed as a variable.  To accomplish this, cases were segmented 
into quintiles based upon the percentage of students in each school considered to be 
economically disadvantaged as determined by participation in the free or reduced price 
lunch program.  Cases were ordered by percent economically disadvantaged in ascending 
order.  Cuts were made so that five segments containing a similar number of cases 
resulted.  The cuts were from 0-30.9% economically disadvantaged (56 cases), 31-42.9% 
economically disadvantaged (53 cases), 43–51.9% economically disadvantaged (59 
cases), 52–65.9% economically disadvantaged (59 cases), and 66–100% economically 
disadvantaged (55 cases).  For some analyses, additional filtering was used to subdivide 
schools that were considered urban (1-3, ERC/USDA Rural-Urban Continuum Code) 
from those considered non-urban (4-9, ERC/USDA Rural-Urban Continuum Code).   
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Pearson product moment analyses indicated that, as one controlled for poverty, 
additional correlations became evident.  As the quintiles with higher percentages of 
students considered economically disadvantaged were evaluated, stronger correlations 
emerged.  For the fourth quintile (52-65.9% economically disadvantaged), the location of 
the school seemed to have a significant impact on ACT science and reasoning scores.  
For the academic years included in this study, there was a moderately strong correlation 
(r = 0.574, p<0.01, n=59) between a non-urban school location and increased ACT 
science scores for schools in the fourth quintile, representing schools with the second 
highest concentration of economically disadvantaged students.  This correlation study 
was repeated with the fifth quintile, which consisted of the schools with the highest 
percentage of students considered economically disadvantaged.  This quintile was 
populated by 55 schools with 66.1%–100% of enrolled students who received free or 
reduced price lunch.  For this sample, the correlation between attending a school in a 
non-urban location and achieving a higher score on the science and reasoning portion of 
the ACT was strong and positive (r = 0.797, p<0.01, n = 55).  For the high poverty 
students and schools included in this limited study, the correlation between school setting 
and achievement was clear.  The students who were characterized as low socioeconomic 
status appeared to benefit academically from attending school in a non-urban setting. 
Further analysis using the poverty quintiles led to additional findings focused on 
instructional funding and achievement.  Per pupil instructional expenditures appeared to 
have an insignificant impact on the majority of schools included in this study when all 
poverty bands were examined together.  However, when urban schools were removed 
from the analysis and quintiles were used, a strong correlation (r = 0.670) between per 
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pupil instructional expenditures and ACT science scores became evident for the schools 
with the lowest percentage of economically disadvantaged students.  For non-urban 
student populations that were not high poverty, increased instructional funding appeared 
to have led to higher science achievement.  This relationship was found to not be 
statistically significant, however.  This was most likely because of the low number of 
cases that fit the criteria (n=6).  This relationship between increased funding and 
increased achievement was not observed for low poverty or urban schools. 
Shifting the study’s focus to schools in the higher poverty quintiles, the 
correlation between per pupil instructional expenditure and ACT science achievement 
became strong and negative.  This result was not interpreted as having presented a causal 
link between increased funding and decreased achievement.  Rather, the negative aspects 
of high poverty (noted in Chapter II) presented confounding factors that marginalized the 
positive impact that funding could have had.  Confounding factors may have included but 
are not limited to school, district, or community characteristics beyond those included as 
predictor variables in this study.  Examples could have included a lack of teacher 
experience, higher teacher to student ratios, a more narrowed range of instructional 
methods, less access to educational activities outside of school, lower quality classroom 
environments, or increased safety and discipline problems (Caldwell & Ginthier, 1996; 
Hanushek, 1994; Peng et al., 1995; Wenglinsky, 1998). 
Upon further analysis of correlations within the socioeconomic quintiles, a 
relationship between school size and ACT science scores emerged for both urban and 
non-urban schools with lower SES enrollments.  For non-urban schools in the lower 
poverty quintiles, moderately positive relationships (r=0.406 for the first quintile, 
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r=0.509 for the second quintile) were seen between higher enrollment and increased ACT 
science scores.  It should be noted that these correlations were not deemed to be 
statistically significant, most likely because of the low numbers of schools that met the 
criteria to be included (n=6 in the first quintile, n=14 for the second quintile).  For urban 
schools in the second quintile, there was a moderate and positive correlation between 
increased school size and ACT science score (r = 0.410, p<0.01, n=39).  These results 
mirrored those observed by other researchers which indicated that students from higher 
socioeconomic backgrounds seemed to have thrived in larger, consolidated schools 
(Barnett et al., 2002; Friedkin & Necochea, 1988; Howley & Howley, 2004).   
Recommendations for Future Research 
  To provide validation of results, it is recommended this study be replicated with a 
larger sample.  This study should be expanded to include regional data so that the sample 
sizes could be increased.  This would be of particular importance for the analyses 
conducted with limited sample sizes.  Specifically, these analyses should include studies 
on the impact of school size and per pupil instructional expenditures on ACT science 
scores for those attending schools with the lowest percentage of economically 
disadvantaged students.   
 Further work could be designed to examine predictor variables that were not 
included in this scope, such as teacher experience or the depth of teacher content-
knowledge.  Literature reviewed indicated that high poverty urban schools are often 
staffed by teachers with less experience than schools in non-urban locations (Boyd et al., 
2007).  It would be of interest to determine if the level of educator experience or the 
teacher’s educational background correlated with the achievement trend observed for 
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urban schools in this study.  This study would be of particular value if the study were 
framed using the poverty quintiles, as well.  These studies should be conducted in an 
attempt to better understand what specific factors contributed to the disparity in 
achievement observed.  Additional analysis is important for gaining a better 
understanding about what interventions could possibly lead to a positive impact on 
achievement.   
 An additional area of research to consider is the instructional method used by 
teachers in the different schools included in this sample.  According to Lee (1999), urban 
students have often had limited exposure to inquiry-based or laboratory-focused science 
instruction.  Providing opportunities for diverse teaching methods, including laboratory 
activities, is important, since studies have shown a correlation between utilizing multiple 
teaching strategies and improved science achievement (Schroeder et al., 2007).  One 
specific recommendation would be to survey schools to determine how many hours per 
week were spent by honors-level and standard-level students in inquiry-based or 
laboratory exercises.  A replicated correlation study which would include instructional 
method within poverty quintiles and within urban versus non-urban school settings could 
be very informative as educators and policymakers work towards making science 
instruction as effective as possible for all students.  A study of this type could be 
particularly useful in helping to target financial resources.  It is possible that allocating 
funding for laboratory supplies and equipment and content-based professional 
development could have a significant and positive impact on the achievement of students 
attending underperforming schools. 
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 This study focused on district level per pupil expenditure data.  Allocation of 
district funds beyond the school level was not available.  It would be of value to further 
explore school funding relative to science achievement.  For schools in this study that 
received additional funding but still achieved at the lower end of the scale, additional 
analysis should be performed before conclusions can be drawn.  It is possible that, 
without the additional funding received during the timeframe of this effort, achievement 
could have been lower.  While achievement within the higher poverty bands was low 
compared to more affluent schools, achievement could very well have been even lower 
without the academic assistance provided by the additional funds.  Certainly, an analysis 
of the allocation of funding is warranted in order to better understand how the 
instructional funds were actually used within the sample schools. 
Implications 
 This study’s findings indicated that high poverty urban schools should not be 
automatically consolidated with high poverty non-urban schools for research purposes.  
An urban setting coupled with high poverty appeared in this study to have led to lower 
achievement beyond that observed in high poverty non-urban settings.   
 The results presented several implications specific to Tennessee and its Race to 
the Top evaluation system introduced in the 2011-2012 academic year.  Each certified 
teacher in Tennessee is to be evaluated based upon student progress under the Tennessee 
Value Added Assessment System (TVAAS).  This study indicated that, even with 
additional per pupil instructional expenditures, students from high poverty backgrounds 
achieved at a lower level when compared to students attending schools with a higher 
average socioeconomic status.  This trend was noted as evident for high poverty students 
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in an urban setting when compared to high poverty students in a non-urban setting.  Even 
with increased financial support targeted for instructional purposes, scores for these 
students were still low.  With respect to the 2011-2012 evaluation system, it seems 
inequitable to use one system to judge teacher performance statewide when data have 
indicated that schools with specific characteristics have tended to achieve at lower levels.  
Teachers within certain schools faced additional hurdles that appear to have not been 
significant factors within other schools.  Evaluating teachers on student achievement 
when achievement was impacted by factors outside of the classroom lacks validity. 
 This study indicated money was not always a predictor for achievement since 
school districts that received the highest level of per pupil instructional funding did not 
achieve at the highest level.  Increased instructional expenditures did, however, correlate 
with increased science achievement in the lowest poverty bands for schools in rural 
settings.   
 The results presented in this study indicate what factors have positively or 
negatively affected science achievement.  It was the intent of this study to add to the body 
of knowledge indicating significant factors as related to school and district characteristics 
(e.g. urban/rural, SES, etc).  It is expected that positive, empirical data have been 
provided to educators, administrators and policymakers that will assist in guiding 
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Appendix A.  Schools Included in Study 
District School 
Alcoa Alcoa High School 
Anderson County Anderson County High School 
 Clinton High School 
Bedford County Central High School 
 Community High School 
Benton County Big Sandy School 
 Cambden Central High School 
Bledsoe County Bledsoe County High School 
Blount County Heritage High School 
 William Blount High School 
Bradford Bradford High School 
Bradley County Bradley Central High School 
 Walker Valley High School 
Bristol Tennessee High School 
Campbell County Campbell County Comprehensive High School 
 Jellico High School 
Cannon County  Cannon County High School 
Carter County Cloudland High School 
 Hampton High School 
 Happy Valley High School 
 Unaka High School 
Cheatham County Cheatham County Central High School 
 Harpeth High School 
 Sycamore High School 
Chester County Chester County High School 
Claiborne County Claiborne High School 
 Cumberland Gap High School 
Clay County Clay County High School 
Cleveland Cleveland High School 
Cocke County Cocke County High School 
Coffee County Coffee County Central High School 
Crockett County Crockett County High School 
Cumberland County Cumberland County High School 
Davidson County Antioch High School 
 East Literature Magnet 
 Glencliff Comprehensive High School 
 Hillsboro Comprehensive High School 
 Hillwood Comprehensive High School 
 Hume-Fogg High Academic Magnet 
 Hunters Lane Comprehensive High School 
 John Overton Comprehensive High School 




Davidson County (continued) M.L. King Jr. Magnet at Pearl High School 
 McGavock Comprehensive High School 
 Nashville School of the Arts 
 Pearl Cohn Magnet High School 
 Stratford Comprehensive High School 
 Whites Creek Comprehensive High School 
DeKalb County DeKalb County High School 
Decatur County Riverside High School 
Dickson County Creek Wood High School 
 Dickson County High School 
Dyer County Dyer County High School 
Dyersburg Dyersburg High School 
Elizabethton Elizabethton High School 
Fayette County Fayette Ware Comprehensive High School 
Fentress County Clarkrange High School 
Franklin County Franklin County High School 
Gibson County Special District Gibson County High School 
Giles County Giles County High School 
Greene County Chuckey Doak High School 
 North Greene High School 
 South Greene High School 
 West Greene High School 
Greeneville Greeneville High School 
Grundy County Grundy County High School 
Hamblen County Morristown East High School 
 Morristown West High School 
Hamilton County Brainerd High School 
 Central High School 
 Chattanooga High Center for Creative Arts 
 Chattanooga School for Arts and Sciences 
 East Ridge High School 
 Hamilton County High School 
 Hixson High School 
 Howard School of Academics Technology 
 Lookout Valley Middle/High School 
 Ooltewah High School 
 Red Bank High School 
 Sale Creek Middle/High School 
 Sequoyah High School 
 Soddy Daisy High School 
 Tyner Academy 
Hancock County Hancock High School 
Hardeman County Central High School 
 Middleton High School 




Hawkins County Cherokee High School 
 Volunteer High School 
Haywood County Haywood High School 
Henderson County Lexington High School 
 Scotts Hill High School 
Henry County Henry County High School 
Hickman County Hickman County Sr. High School 
Houston County Houston County High School 
Humboldt Humboldt High School 
Humphreys County McEwen High School 
 Waverly Central High School 
Huntingdon Huntingdon High School 
Jackson County Jackson County High School 
Jefferson County Jefferson County High School 
Johnson City Science Hill High School 
Johnson County Johnson County High School 
Kingsport Dobyns-Bennett High School 
Knox County Austin East High/Magnet 
 Bearden High School 
 Carter High School 
 Central High School 
 Farragut High School 
 Fulton High School 
 Gibbs High School 
 Halls High School 
 Karns High School 
 Powell High School 
 South Doyle High School 
 West High School 
Lake County Lake County High School 
Lauderdale County Halls High School 
 Ripley High School 
Lawrence County Lawrence County High School 
 Loretto High School 
 Summertown High School 
Lenoir City Lenoir City High School 
Lewis County Lewis County High School 
Lincoln County Lincoln County High School 
Loudon County Loudon High School 
Macon County Macon County High School 
Madison County Jackson Central Merry High School 
 Liberty Technology Magnet High School 
 Madison Academic Magnet High School 
 North Side High School 




Marion County Marion County High School 
 South Pittsburg High School 
 Whitwell High School 
Marshall County Forrest School 
 Marshall County High School 
Maryville Maryville High School 
Maury County Columbia Central High School 
 Mt. Pleasant High School 
 Spring Hill High School 
McKenzie McKenzie High School 
McMinn County Central High School 
 McMinn High School 
McNairy County Adamsville Junior/Senior High School 
 McNairy Central High School 
Meigs County Meigs County High School 
Memphis B. T. Washington High School 
 Carver High School 
 Central High School 
 Cordova High School 
 Craigmont High School 
 East High School 
 Fairley High School 
 Frayser Middle/High School 
 Hamilton High School 
 Hillcrest High School 
 Kingsbury High School 
 Kirby High School 
 Manassas High School 
 Melrose High School 
 Middle College High School 
 Mitchell High School 
 Northside High School 
 Oakhaven High School 
 Overton High School 
 Raleigh Egypt High School 
 Ridgeway High School 
 Sheffield High School 
 Treadwell Middle/High School 
 Trezevant High School 
 Westwood Middle/High School 
 White Station High School 
 Whitehaven High School 
 Wooddale High School 
Milan Milan High School 




Monroe County (continued) Sweetwater High School 
 Tellico Plains High School 
Montgomery County Clarksville High School 
 Kenwood High School 
 Montgomery Central High School 
 Northeast High School 
 Northwest High School 
 Rossview High School 
Moore County Moore County High School 
Morgan County Central High School 
 Coalfield School 
 Sunbright School 
Oak Ridge Oak Ridge High School 
Obion County Obion County Central High School 
 South Fulton Middle/High School 
Oneida Oneida High School 
Overton County Livingston Academy 
Perry County Perry County High School 
Pickett County Pickett County High School. 
Polk County Copper Basin High School 
 Polk County High School 
Putnam County Cookeville High School 
 Monterey High School 
 Upperman High School 
Rhea County Rhea County High School 
Richard City Robert Hardy Memorial School 
Roane County Harriman High School 
 Midway High School 
 Oliver Springs High School 
 Roane County High School 
 Rockwood High School 
Robertson County East Robertson High School 
 Greenbrier High School 
 Jo Byrns School 
 Springfield High School 
 White House Heritage High School 
Rutherford County Blackman High School 
 Eagleville School 
 Holloway High School 
 Lavergne High School 
 Oakland High School 
 Riverdale High School 
 Siegel High School 
 Smyrna High School 




Sequatchie County Sequatchie County High School 
Sevier County Gatlinburg Pittman High School 
 Pigeon Forge High School 
 Sevier County High School 
 Seymour High School 
Shelby County Arlington High School 
 Bartlett High School 
 Bolton High School 
 Collierville High School 
 Germantown High School 
 Houston High School 
 Millington High School 
Smith County Gordonsville High School 
 Smith County High School 
South Carroll Clarksburg School 
Stewart County Stewart County High School 
Sullivan County Sullivan Central High School 
 Sullivan East High School 
 Sullivan North High School 
 Sullivan South High School 
Sumner County Beech Senior High School 
 Gallatin Senior High School 
 Hendersonville High School 
 Merrol Hyde Magnet School 
 Portland High School 
 Station Camp High School 
 Westmoreland High School 
 White House High School 
Tipton County Brighton High School 
 Covington High School 
 Munford High School 
Trenton Peabody High School 
Trousdale County Trousedale County High School 
Tullahoma Tullahoma High School 
Unicoi County Unicoi County High School 
Union City Union City High School 
Van Buren County Van Buren County High School 
Warren County Warren County High School 
Washington County Daniel Boone High School 
 David Crockett High School 
 University School 
Wayne County Collinwood High School 
 Frank Hughes School. 
 Wayne County High School 




Weakley County (continued) Gleason School 
 Greenfield School 
 Westview High School 
West Carroll Special District West Carroll Junior/Senior High School 
White County White County High School 
Williamson County Brentwood High School 
 Centennial High School 
 Fairview High School 
 Franklin High School 
 Fred J. Page High School 
 Independence High School 
Wilson County Lebanon High School 
 Mt. Juliet High School 
 Watertown High School 
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